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VIEWS, NEWS AND INTERVIEWS. 


‘If electric kitchens become nu- 
merous, cooks will have to learn over 
again,” remarked Mr. Louis Mouquin, 
the well known French restaurant 
proprietor of New York. ‘They 
have learned to a nicety just how 
many minutes are required to cook 
properly, by means of coal or gas 
ranges, any dish ordered, but the use 
of electric heat brings up new and 
strange problems. Cooks apparently 
we in awe of a heat produced without 
coals or blaze—the mystery of the 
thing puzzles them and disturbs that 
peace of mind and evenness of move- 
inent so necessary for the artist. If 
electricity largely invades the domain 
of the kitchen, cooks will have to 
study the profession from an entirely 
new point of view to realize the most 
refined results of present day methods.” 


There is trouble on the hands of 
some of the electric street car con- 
ductors. Several roads have illus- 
‘rated transfer tickets for passengers, 
using several styles of bearded faces 
for the men, and elderty and young 
faces for the ladies. The conductors 
must do their duty, and on several 
oceasions have “‘punched” the ‘face ” 
of the elderly female when the fair 
passengers laid claim to being classed 
among the young women. In some 
instances they have thrown away the 
ransfer and paid another full fare 
rather than suffer the humiliation of 
being put in the wrong class. The 
conductors claim that they are doing 
the very best they can. The question 
will require some thought before set- 
‘led to the satisfaction of the passen- 
ver and conductor. 





The Natchez Light, Power and 
‘l'ransit Company, Natchez, Miss., has 
been incorporated by Maurice Moses 
and others. Mr. Moses is president 
and general manager, and Mr. Abe 
Moses is secretary and treasurer. The 
company has a ten-year city contract 
for 100 are lights from March 1 next, 
and is putting in a plant in addition 
for incandescent private lighting. 
The company has a franchise for 
electric railway also, which will be 
taken up after light plant is started. 


The «Vizcaya’’ Searchlight Now 
Used by the Battle-Ship 
‘«« Texas.”’ 

The illustration on this page shows 
the searchlight of the Spanish ship 
** Vizcaya ” as it appears on board the 
United States battle-ship “Texas.” 
The following interesting description 
of how the searchlight was saved was 


them—were mounted one on each end 
of the bridge, and when the ship was 
burned the woodwork of the bridge 
burned away, allowing the lights to 
drop about eight feet, where they 
landed on top of the steel hammock 
nettings and were jammed between 
the steel supports of the bridge. and 
thus prevented from going overboard. 








An Exectric TRopHy oF WAR—THE Vizcaya’s SEARCHLIGHT Now on BoarD 
THE U. S. BatTrie-Suip ‘‘ TExAs.” 


sent to the ELECTRICAL REVIEW, on 
our request, by Lieut. F. J. Haeseler, 
of the ‘‘ Texas: ” 

“The makers are Lauttier, Harle 
& Cie., Paris, 1893. Projector, 24- 
inch Mangin; voltage, 35 (about); 
amperes, 65 to 70. The light is an 
automatic power feed and regulates 
the length of are excellently. 

“These lights—we got both of 


** Notwithstanding the intense heat 
of the burning ship both these for- 
ward lights were found to be in good 
working order, and in the case of the 
starboard light the glass door in front 
was not even broken. All the out- 
side electrical connections were burned 
away, and the starting switch of the 
port light was also burued, but the 
working parts and projectors were 
not harmed in any way.” 
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PROPOSED METHOD OF LONG=-DIS- 
TANCE TRANSMISSION. 
To THE EpiTor oF ELECTRICAL REVIEW : 

A method of long-distance trans- 
mission of electric currents for power 
and light has occurred to me and it 
is, I believe, original. Let a trans- 
former be situated midway between 
the transmitting and receiving sta- 
tions. This transformer has the pri- 
mary and secondary coils of equal 
length, and the wire which consti- 
tutes these coils is of equal diameter 
in the primary and secondary coils of 


the transformer. 


Let an alternating current dynamo 
be connected with the line at the 
transmitting station, and let this dy- 
namo, working either independently 
or by means of a step-up transformer 
at the same station, supply the trans- 
mission line with alternating currents 
of very high tension—let us suppose 
of sufficient tension to operate either 
electric lamps or electric motors by 
means of step-down transformers in 
the ordinary manner at a distance of, 
let us say, 50 miles. At 50 miles 
distance from the transformer, in- 
stead of having electric motors and 
electric lamps, let a transformer, hav- 
ing its primary and its secondary coils 
of equal length, be placed. 
ondary coil of this transformer may be 
connected to a second length of 50 
miles of line wire. Since the primary 
and secondary coils of the midway 


The see- 


transformer are of equal length, the 
current which leaves this transformer 
and passes over the second section of 
50 miles will have a tension nearly 
equal to that in the first section of 50 
miles. For example, if the current 
in the first section has a tension of 
25,000 volts, the current in the sec- 
ond section will have a tension of 
nearly 25,000 volts. 

It will now be seen that by this 
method which I have proposed it 
should be practicable to transmit al- 
ternating electric currents over nearly 
double the greatest distance 
which they have hitherto been trans- 
mitted, while using at the transmit- 
ting station alternating currents of 
precisely the same tension, and while 
using line wire of the ordinary kind. 

If desirable, the current might be 


over 
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sent over a distance of 150 miles by 
having two transformers such as I have 
described. One of these might be 
placed at a distance of 50 miles and 
the other at a distance of 100 miles 
from the transmitting station. 
Should it be desirable to transmit 
continuous currents over twice the 
greatest distance usually considered 
practicable, we may place a rotary 
transformer, which both receives and 
generates continuous currents of equal 
voltage, midway between the trans- 
mitting and the receiving stations. 
For example, suppose that it is now 
impracticable to transmit direct cur- 
rents of electricity over a distance 
greater than 15 miles, we may, by the 
method which I have just proposed, 
transmit such currents over a dis- 
tance of nearly 30 miles, the line 
wire and the tension of the electric 
current remaining precisely the same 


as when transmitting continuous 
electric currents in the ordinary 


manner. 

If we should wish to send a con- 
tinuous electric current over nearly 
three times the greatest distance 
which is practicable by the ordinary 
method, two continuous-current ro- 
tary transformers may be used. The 
first may be situated at one-third of the 
distance from the transmitting to the 
receiving station, and the second 
may be situated at two thirds of the 
distance between the transmitting 
and the receiving stations. For ex- 
umple, should it be required to send a 
continuous electric current over a 
distance of nearly 45 miles, two con- 
tinuous-current rotary transformers 
would be set up—one nearly 15 and 
the other nearly 39 miles from the 
transmitting station. 

Should the methods proposed in 
this article prove to be practicable, 
many water-powers, which would 
otherwise be neglected, might be 
profitably employed in long-distance 
electrical transmission. 

JaMES ASHER, 

Dunnville, Ont., Canada, July 27. 

_—->- 

COMPETITION—GOOD AND BAD. 

** Competition is the life of trade” 
is a well worn, commonplace expres- 
sion which, like many proverbial say- 
ings of the kind, is only a partial 
truth and to be taken cum grano salis. 
As modifying and restraining the 
powers of an otherwise uncontrolled 
monopoly and preventing the exac- 
tion of extravagant and extortionate 
prices it has its uses. Like, however, 
other things good when used in 
moderation, it may be the subject of 
abuse when carried to extremes. So 
long as a reduction of price allows a 
fair and reasonable profit to the seller 
and is not carried to the extent of 
compelling (or offering almost irre- 
sistible temptation to) reduction in 
quality, the purchaser is benefited 
nd the seller has no reasonable 
grounds for complaint ; he is merely 
subject to the operation of a universal 
law.’ 

Competition, however, too fre- 
quently is pushed far beyond this 
point, and of late years this has been 
very noticeably the case with elec- 








trical work. The question of first cost 
is in very many cases, if not the sole 
element at least the preponderating 
element, with the purchaser, and the 
seller or contractor in his anxiety to 
obtain business frequently takes con- 
tracts at a price at which he knows 
honest work can not be done, trusting 
to luck or ‘‘extras” (that vague and 
expansible term) to ‘‘ get out of it” 
without actual loss. 

It may be said that respectable and 
honorable firms will not do this. If 
this is granted, it would appear that 
firms accepted and supposed to be 
‘*respectable and honorable” are not 
so in fact, or that the system of ultra 
competition tends to encourage those 
firms who are not respectable and 
honorable at the expense of those 
who are. 

Two other factors present them- 
selves in this connection. One, the 
more or less vague nature of the 
specifications on which bids are made, 
and the other the uncertainty as to 
the degree of strictness which will be 
insisted upon in their execution. It 
is almost impossible, in the first place, 
to draw a_ specification sufficiently 
rigid to provide, against every oppor- 
tunity for a ‘*smart” contractor to 
‘*skin” at some point or other. The 
same words even will bear a different 
meaning to the reputable bidder and 
to the ‘‘smart” one. If very exact 
and definite, one is liable to be held 
to the ipsissima verba, while no 
** blanket ” clause can be drawn which 
will avoid all possible grounds for 
dispute. In the execution of the 
actual work, moreover, modifications 
and changes almost unavoidably arise, 
where the. bidder who takes chances 
has an advantage. 

Where the purchaser or owner has 
not the benefit of expert assistance to 
see if the specifications are faithfully 
carried out, the reputable contractor is 
at a relative disadvantage—not.a true 
one, as he gets his contract price, 
does what he agreed to do, and very 
likely loses money; the dishonest 
bidder does not do his duty, and 
makes a profit. 

In large contraets where probably 
an electrical engineer is employed 
the condition of affairs is better. 
The expert is probably honest, but 
there is, nevertheless, always the 
personal equation to be reckoned in. 
He may be easy-going, or he may be 
‘*faddy;” he may be suspicious or the 
reverse; he may not physically be able 
to inspect the whole work, or the 
dishonest contractor may be able to 
lead him astray or ‘‘ bluff” him. 

The reputable bidder is at a finan- 
cial disadvantage in this game. He 
will put his cleats, of good porcelain, 
up with screws, perhaps, where nails 
would ** do.” He will pay a fair price 
for good wire, instead of buying cheap 
rubbish and trying to brazen it out 
that it is ‘‘ just as good;” his switches 
will not get ricketty and hot after 
being in use a month or two; his work 
will be good and solid—inspector or 
no inspector —dut he does this because 
he is an honest man and in spite of 
competition, and against the continual 
temptation to get somehow or other a 
fair return for his work. 
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It would be interesting to know if 
the ordinary purchaser or owner 
realizes this condition; whether he 
really supposes he is getting as good 
work by the competitive method as 
by giving the work to a reputable 
house at a fair figure, not necessarily 
doing this blindly, as he can usually 
getan approximation. He may think 
so, if he reasons by analogy from some 
trades in which the article sold is of 
such a standard quality and construc- 
tion that there is no question possible; 
so many dog-collars, for example, 
equal to sample, or so many bushels 
of a certain grade of wheat. In the 
matter of electrical apparatus and 
construction, much more is neces- 
sarily left to the honesty of the maker 
or contractor. In inside wiring the 
goods delivered are necessarily con- 
cealed, and the quality is not apparent 
to superficial examination. Even 
when in view, an expert can only 
form a very general idea of the effi- 
ciency and workmanship of a dynamo 
or transformer from an inspection of 
its exterior, and, in fact, such things 
are now usually bought on faith and 
from the standing of the manu- 
facturer. 

It may be said that, under the in- 
spection provided for in connection 
with fire insurance, the purchaser is 
insured at least a certain standard of 
excellence, so far as interior wiring is 
concerned. ‘True, as far as it goes, 
but the fact that such rules were 
found necessary indicates that a very 
low grade of work had been done 
previously, in addition to which this 
only applies to lighting and power 
work, and surely work which only 
just avoids being dangerous enough 
to set buildings on fire is not of a 
very high grade. 

Another harmful effect of excessive 
competition is the doubt and suspi- 
cion caused in the mind of the gen- 
eral public as to the reliability of 
electrical work and appliances in gen- 
eral. A burglar-alarm system, for 
example, installed carelessly, with a 
‘‘cheap” annunciator, peor wire and 
slovenly methods, may cause exactly 
opposite effects from that feeling of 
security which a properly executed 
piece of work will give. A private 
telephone installation which costs as 
much every year to keep it in working 
order as the original expense of setting 
it up is twice cursed. It curseth him 
that gives and him that takes, and 
usually the purchaser takes a little 
hand himself at the cursing. If the 
trouble stopped at this point it would 
be endurable, and the two parties 
concerned—the parsimonious — pur- 
chaser and the cheap contractor— 
would be the only sufferers, the 
punishment fitting the crime. Un- 
fortunately, however, the public will 
blame all for the sins of one, and men 
who otherwise would be willing to 
pay a good price for a good thing are 
led to doubt whether there is ‘‘any 
good thing.” 

It is undoubtedly the fact that it is 
extremely difficult with a certain class 
of purchasers to convince them that 
a particular piece of apparatus or cer- 
tain grades of material are worth, 
perhaps, 50 to 100 per cent more in 
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the long run; they can only be taught 
by experience. 

So that we come back to the old 
rule in the end, that good work and 
good goods will eventually win, and 
that a firm which has built up a repu- 
tation for honest work and good 
material will take the cream of the 
business, leaving the cheap jobs to 
the cheap men. This takes time. 

There are, however, indications 
that a better feeling is growing, that 
the ‘‘competition” should be in 
quality rather than in first cost. 
Purchasers who themselves have 
achieved an enviable position by 
honest work realize that a man gets 
about what he pays for, and are get- 
ting into the habit of declining com- 
petitive prices, and either doing the 
work themselves under competent 
advice or placing the work in the 
hands of an honorable house, expect- 
ing to be charged a fair price; in 
either case they pay in actual dollars 
and cents but little more, and they 
do get ‘*a good job.” 

It may be asked: ‘* Are we then 
not to buy in the cheapest market. 
and pay any price we may be asked ?” 
Not necessarily. There is no harm in 
getting quotations from more than 
one firm if this is done intelligently 
and merely with the intention of 
arriving at an approximate idea of 
the value, rather than to obtain ‘ cut- 
throat” prices. 

Here is an example from actual 
practice, showing that the more expen- 
sive apparatus may be the cheaper. 
names and actual figures not being 
given: A is using electric power in 
his factory and paying about $200 a 
month, he is using a cheap and inefti- 
cient motor; B, representing a high- 
grade and relatively high-priced 
motor, offers to sell A motors in the 
place of the cheap ones, guaranteeing 
a reduction of one-third in his bills 
for power. A accepts, sells his old 
motors ‘‘ for junk,” puts in the more 
expensive motors, and obtains, in 
fact, a reduction in his power bills of 
nearly 50 per cent. Of course it 
would not always be safe for a seller 
to make such a guarantee, but in the 
case referred to both sides were re- 
spectable people and knew with whom 
they were dealing. 

Per contra it would be equally un- 
wise to jump to the conclusion that 
one should always accept the highest 
price. A, Band C were bidding on 
a certain set of specifications; A bid 
$3,400, B bid $3,250 and C 84,800. 
Then C gives a figure of $3,000, and 
obtains the contract. Is any com- 
ment needed ? 

Reverting again to the question of 
specifications, when these are drawn 
by a properly qualified person, not 
much doubt exists as to their meaning, 
the main question being inspection 
and enforcement. When, however, 
they are prepared by persons having 
an imperfect acquaintance with the 
art (architects are the worst sinners) 
innumerable opportunities arise for 
the unscrupulous bidder to scamp the 
quality or to work in extras. This is 
another story, though nearly con- 
nected with the main trouble of 
‘competition run mad.” J. E. T. 
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ELECTRIC TRACTION IN PARIS. 
THE MADELEINE-COURBEVOIE LINE. 


BY L. BAYLY. 


If the progress of electric lighting 
in France during the past five years 
has been remarkable, no less can be 
said of the enormous strides which 
traction by electricity has made, 
especially'in the western quarters of 
the French capital. Paris, like Lon- 
don, grows steadily in certain direc- 
tions, those directions being (a fact 
which must prove flattering to us as a 
race) the quarters and suburbs most 
favored by English and American 
residents. The American section in 
particular (from the Rue _ Pierre 
Charron to the Porte-Maillos) has 
heen the seat of many 
ingeniously devised 
scientific conquests, 
most of them falling 
within the domain of 
cither steam, electric- 
ity or compressed air. 
\t present there are 
ver a dozen lines of 
electrically propelled 
‘ramways doing a flour- 
ishing trade within and 
(in the case of the St. 
\)enis line) without the 
fortifications. First 
and foremost there is 
he Madeleine-Cour- 
bevoie section, which I 
shall attempt to des- 
cribe in detail. 

The entire length of 
the line (seven miles) is 
inconsiderable, but the 
portions of the city 
traversed (Church of 
the Madeleine, Boule- 
vard Malesherbes, Ave- 
nue Villiers, Bois de 
Boulogne, ete.) are 





sufficient to give it a Fie. 


front rank. ‘The line 
s, on the whole, a 
evel one, its most important grades 
eing on the Avenue Villiers (13 
millimetres per metre) and on the 
Soulevard Malesherbes (20 milli- 
netres per metre). The method of 
ommunicating energy to the motors 
iftixed to the bottom of the cars was 
a subject for some consideration. A 
zood many systems had been tried, 
with partial or entire success. There 
was the trolley system (an everyday 
spectacle in America), the pillar sys 
tem (where contact is made every ten 
feet or so by brushes protruding 
beneath the floor of the cars), and 
last, but not least, the accumulator 
system. It was this latter that was 
destined to gain the victory over its 
predecessors. 

The adoption may have been par- 
tially hastened by the grave and at the 
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same time ridiculous accident that 
occurred on the ‘‘ Bastille ” line some 
years ago. This line is worked on 
the ‘‘ pillar system.” The positive 
current passes along the rails, the 
negative through a series of steel 
plates situated in the precise center 
of the track and insulated in some 
fearfully inefficient way, from the 
surrounding wood pavement. Mark 
what happens. Two frolicsome horses 
come trotting along harnessed to a 
heavy dray—their driver presumably 
asleep on the box. One of the noble 
animals steps on the steel plate while 
the other puts his forefoot down on 
the rail. The bridles of both are 
connected by metal chains. Result— 
both horses drop dead like a conjur- 
ing trick. the driver gets fired bodily 
off the box nearly under the wheels 
of a passing cab, bystanders raise a 
halloo and the conductor of the dis- 
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tant tram wonders what the devil’s 
happened to his motors. He is a 
young man, and _ short-circuiting 
through horse fiesh hasn’t as yet come 
under his notice. Ergo, the acecumu- 
lator system booms ahead, and it is 
the Madeleine—Courbevoie people to 
whom comes the privilege of demon- 
strating its superior merits. 

The cars—considered from an 
wsthetic point of view—are about as 
handsome as one could wish, and are 
constructed to accommodate 52 pas- 
sengers. -Two hundred accumulator 
cells (weight, about 3,600 kilograms) 
suffice for the working. They are of 
the **Tudor” type, with five plates 
apiece, and are stowed away in a 
double row under the long velvet 
seats, coupled in series. 

This is their normal condition, but 


the requirements in the way of speed, 
etc., subject them to considerable varia- 
tions. A switch, actuated from the 
driving platform, enables them to be 
coupled all in are if necessary, or half 
in are, half in series. A large rheostat 
is stowed away inside the wooden 
front, though, indeed, the ingenious 
and complex coupling devices would 
seem to render this uneconomical 
electric heater almost unnecessary. 
We give a photograph of the 
Courbevoie station on the left bank 
of the Seine, where the charging of 
the accumulators takes place. It is 
an enormous shed, accommodating at 
least 50 tram cars and resembling in 
general appearance a goodly sized 
railway depot. Not 50 yards off is 
the engine-room. ‘The power pro- 


duced passes through a series of un- 
derground cables into the diminutive 
pillar boxes, of which three are notice- 





OF THE STORAGE BATTERY CHARGING STATION, 


TRACTION. 


able in the photograph. The tram 
var about to be charged is wheeled up 
and connected by a flexible cable. A 
meter is contained in the back of 
each box which gives the counter- 
electro-motive force as the charging 
proceeds. Finally the needle is forced 
back to zero and makes contact with 
a platinum pin. A bell rings sharply 
—the car is ready to start. 

The cells are charged either at a 
normal rate or by over voltage— 
usually the latter. A quarter of an 
hour is all the time required to load 
the cars for a seven-mile stretch. 
The motors used ought to deserve 
some notice. They are by Weyier 
& Richmond, something similar in 
form and principle to those employed 
on the well known ‘ Heilmann” 
locomotive. The armatures are 
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wound after the ‘* Gramme ” manner, 
and tue upper half of the magnet 
forms a movable cover that enables 
them to he inspected periodically 
through the flooring of the car. 

{ refer to the photo of the engine- 
room. Three high-speed Armington 
& Sims engines are at present in use, 
but two more are shortly to be added. 
The dynamos are of a simple, not tc 
say elementary. form, which will be 
perfectly plain from the illustration, 
without further comment. A word 
or two about the efficiency of the 
existing mechanical traction devices 
will not be wasted. 

When first accumulators came to the 
front their inefficiency was proverbial. 
The Paris authorities are cynical 
enough to believe in hard facts, and 
hard facts only. An exhaustive series 
of experiments has been the result, 
and here are some of the data: 

The average “‘run’’of 
any one set of accumu- 
lators is from 4,000 
to 5,000 kilometres. 
One car there is, in- 
deed—the Methuseiah 
of the line—which has 
reached the noble figure 
of 6,000 kilometres, 
and is still on active 
service. In recording 
and measuring  efti- 
ciency, the ** Richard” 
meter was used. 
According to this teil- 
tale dial, 11,768 hour- 
watts are consumed 
in 11 charges.  Re- 
duced, at the end of the 
day, this amounted to 
about 840 watt-hours 
per kilometre carriage. 
(One car traveling 
one kilometre.) On the 
first of May, 1897, an- 
other experiment was 
made, this time with 
Kelvin’s wattmeter. 
One of these instru- 
ments was placed on 
the front of the cars, 
and another was set 
up at the charging sta- 
tion. Eight carriages 
were on duty together. 
Within the space of 
48 hours 151 charges 
were consumed. 
: The total current 
imbibed at the station was shown to 
be 1,638,000 watt-hours ; i. e.. 10,853 
watt-hours per charge, or 775 per car- 
kilometre. 

The instruments on the front of the 
cars indicated 545 watt-hours per ¢ar- 
kilometre. This gives a combined 
efficiency of cables and accumulators 
equal to 71 per cent—a figure satis- 
factory on the whole. 

As for the consumption of coal, we 
may state that during a run of 1,042 
car-kilometres (952 kilometre service 
and 90 kilometre trial trips), a mass 
of 2,700 kilograms(about 5,400 pounds) 
of coal was consumed. ‘This amounts 
to 2.951 (5% pounds) per carriage- 
kilometre. With care and economy, 
the company lives in hopes of seeing 
this reduced some day down to two 
kilograms per carriage-kilometre. 
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SCIENCE ABSTRACTS. 

The following extracts of interest 
to our scientific readers are from the 
official publication of the Institution 
of Electrical Engineers, London, 
edited by Mr. J. Swinburne: 

New Governor for Hydraulic Mo- 
tors. E. H. Rieter—In this apparatus 
any excess of energy above that re- 
quired for the normel! speed of the 
motor is absorbed by an electric brake. 
A mass of iron is rotated in a mag- 
netic field, and consequently becomes 
heated by the Foucault currents 
generated ; the heat is dissipated by 
providing efficient circulation of air. 
The exciting current, and therefore 
the work absorbed by the brake, is 


controlled by a centrifugal governor. 


and rheostat, the latter having a num- 
ber of points which may make contact 
with a bath of mercury. In many 
cases the speed-variation has been less 
than one per cent for a sudden varia- 
tion of 50 per cent of the normal load. 


Magnetic Shielding. UW. du Bois— 
The subject of magnetic shielding 
becomes every day more important 
owing to the great developments 
which are taking place in electric 
traction, and the consequent increase 
in the number of disturbing influ- 
ences which affect galvanometers and 


other magnetic measuring  instru- 
ments. The author in the present 


paper gives a résumé of the past work 
on the subject, and then proceeds to 
a theoretical investigation of the 
shielding produced by two concentric 
spherical shells and by two concentric 
cylindrical shells of ferromagnetic 
material on the internal space. An 
expression is deduced for the shield- 
ing effect, and the author proposes to 
discuss the results in a future paper. 


Visibility of Roentgen Rays. E. 
Dorn — That the light effect of 
Roentgen rays is not due to an act of 
‘‘accommodation,” as has been al- 
leged, has been proved by the author 
with the aid of a medical friend, who 
intentionally paralyzed the accom- 
modation capacity of one of his eyes 
with homatropine, and found the 
visual effect as streng as before. 
The fact that a straight rod some- 
times casts a bent shadow into the 
eye is explained by considering that 
Roentgen rays are not refracted by 
the humors of the eye. The rods 
therefore cast straight lines on the 
retina, which are ordinarily only pro- 
duced by bodies bent in a certain 
manner. Thestraight lines are there- 





fore interpreted as being due to bent 
rods. 


Hertz Telegraphy. KK. Strecker— 
This is an abstract of a paper read 
before the Elekt. Verein, February 
22, 1898. When Morse signals are to 
be transmitted by means of a Hertz 
oscillator and a coherer, the spacing 
and duration of dots and dashes are 
not of cardinal importance. If, how- 
ever, a Hughes instrument is to be 
employed, the succession of current- 
impulses must be very carefully timed. 
Synchronism is possible only at com- 
paratively low speeds. The author 
therefore concludes that for Hertz 
telegraphy the Hughes instrument 
has no advantages over the Morse. A 
diagram shows the method of apply- 
ing the Delaney closed-circuit relay 
system at a receiving station between 
the coherer and a Morse instrument : 
the effect of this relay is to interpose 
inertia, and‘thus to shorten” the dots 
and dashes. 


Electrostatic Properties of Cathode 
Rays. P. Lenard — Experiments 
varried out on the lines of those made 
by J. J. Thomson and W. Wein lead 
to the result that cathode rays behave 
in every respect as if they consisted 
of moving particles possessed of 
inertia and conveying negative elec- 
tric charges. Cathode rays emerging 
through a ‘‘window” and entering 
an observation-space, produce an elec- 
tric charge on any surface on which 
they impinge, even if the window is 
put toearth and the observation space 
is a perfect insulator. When a field 
is created between two condenser 
plates in the observation space, the 
rays are bent towards the positive 
plate. Those rays which suffer the 
strongest magnetic deflection also un- 
dergo the strongest electric deflection. 
The velocities of the various rays differ 
alittle. They are probably about one- 
third of the velocity of light. 


Electro-magnetic Screens. C. Mau- 
rain—Cylindrical screens, 22 centi- 
metres high and 5.6 centimetres in 
external diameter, and of varying 
thickness, are used, made of copper, 
brass, lead and a zinc-copper alloy 
containing a few per cent of zinc. 
A coil of wire, concentric with the 
cylindrical screen, is traversed by a 
sensibly sinusoidal alternating cur- 
rent, which produces a variable field 
within the screen, the intensity of 
which is measured by the current in- 
duced in a smaller coil placed con- 
centrically with the larger one. ‘The 
induced current is measured by a 
kind of electro-dynamometer; the 
screening action is given by the ratio 
of the square roots of the deflections 
with and without the screen. Curves 
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are given showing the decrease of this 
ratio as the number of alternations 
per second increases up to 120. With 
copper the decrease is rapid; with 
lead and brass it is small; while the 
copper-zine alloy occupies an inter- 
mediate position. The screening 
action also increases with the thick- 
ness of the screen. It is finally in- 
dicated briefly that the results are in 
conformity with the mathematical 
theory. 


Thermopiles. H. Rubens — The 
Melloni thermopile as _ generally 
constructed has the objection of 
sluggishness and a doubtful zero; it 
has come to be regarded as incapable 
of the sensitiveness of the bolometer 
and the radio-micrometer. By re- 
ducing the thermal capacity of the 
parts, the author has succeeded in 
making an instrument of extreme 
sensitiveness. He rejects antimony 
and bismuth, for mechanical reasons, 
and uses iron and constantan, both of 
which can be drawn into fine wires of 
sufficient strength. The heat-receiv- 
ing junctions are arranged in 4 single 
line, one millimetre apart. With an 
instrument formed of 20 couples he 
obtains 0.00106 volt per one degree 
centigrade; the resistance from ter- 
minal to terminal is 3.5 ohms. As: 
suming that his galvanometer scale 
san be read to within 0.1 millimetre, 
he is able to measure with certainty 
to one-millionth of one degree centi- 
grade, a sensitiveness that compares 
very favorably with tke instruments 
of Langley and Boys. 

Reference is given to a paper by A. 
Crova, who seems to have been the 
first to apply an iron constantan couple 
to a practical purpose. Iron constan- 
tan gives 53 micro-volts per one degree 
centigrade, about half the electro- 
motive force of antimony-bismuth ; 
the advantage is therefore only due to 
mechanical causes. The linear ar- 
rangement of the couples is for con 
venience in spectrum experiments ; 
the author proposes to use them in 
the place of cross-wires. Owing to its 
small thermal capacity, the instrument 
responds with sufficient rapidity for 
such measurements. 


Structure of Cathode Light. E. 
Goldstein—The author has previously 
shown that the cathode light of in- 
duced discharges consists of three 
distinct kinds of radiation, corre- 
sponding to the three layers round 
the cathode. The first layer nearest 
the cathode and the second one are 
composed of rays emitted in straight 
lines from the cathode, which pene- 
trate through the third layer. Solid 
bodies placed in the second layer cast 


shadows, of which the umbra is filled 
with light similar to that of the third 
layer, whereas bodies immersed en- 
tirely in the radiation of the third 
layer cast no shadow. For brevity, 
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the rays of the second and third layers 
are referred toas K, rays and K, rays 
respectively. Several experiments 
with tubes of various shapes are de- 
scribed, which show: that the K, rays 
are emitted in all directions from 
every point reached by K, rays, and 
proceed from their origin in straight 
lines. The rays found in the umbra 
of bodies screening off the K, rays 
proceed from points illuminated by 
K, rays which have passed the edge 
of the screen; if the screen is large 
enough to cut off all the K, rays, its 
umbra_ is almost completely dark. 
Both K, and K, rays are deflected 
bya magnet. When K, rays impinge 
on a solid, diffused rays are emitted 
in all directions, the reflected radia- 
tion being most conspicuous, because 
the transmitted rays are absorbed by 
the solid, unless its thickness is small. 
The author supposes that gas mole- 
cules behave like solids to these rays, 
so that cathode rays reflected from 
the walls of a vacuum tube and Lenard 
rays transmitted through the walls 
are of similar nature, both being 
K, rays. It is, however, open to 
question whether the radiation result- 
ing from the impact of K, rays ‘is of 
the same kind as the K, rays them- 
selves ; their color is usually different, 
although they are similarly deflected 
by a magnetic field. 


Electric and Magnetic Oscillation 
in Hertz Waves. K. Waitz—The ob- 
ject of the investigation is to show 
that the electric and magnetic waves 
possess different damping co-efficients 
when passing through the same con- 
ductor. The conductors examined 
range in conductivity between copper 
and acetic acid, and the method of 
measuring the absorption is by con- 
structing resonators in the form of a 
rectangular circuit. For solids a wire 
of the material is bent into rectangu- 
lar shape, and for liquids a glass tube 
of similar form is used, the ends being 
connected to an electrometer, as in 
the experiments of V. Bjerknes. The 
waves from an oscillator, consisting 
of two cylinders sparking into each 
other, are allowed to fall on a slit or 
grating formed by zine plates, which 
allow either the electric or the mag- 
netic wave to pass through, according 
to its position; the wave is then re- 
ceived on the resonator and absorbed, 
the amount of absorption being meas- 
ured by the first swing of the elec- 
trometer needle. In the case of metals 
the damping is the same for electric 
and magnetic waves, and corresponds 
with the values given by Bjerknes. 
The electric oscillation has a damping 
co-efficient increasing with decrease 
of conductivity of the material; the 
absorption of the magnetic oscillation, 
on the other hand, first increases and 
afterwards decreases again as the re- 
sistance is increased. Its value is a 
maximum for a specific conductivity 
of approximately 20 x 10-8. The 
anomalous electric dispersion and ab- 
sorption of glycerine, amyl alcohol, 
ethyl alcohol and acetic acid have 
previously been investigated by Drude. 
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LIFE OF AN ELECTRICAL ENGINEER 
OF THE UNITED STATES NAVY. 





BY PETER WINTERMUTH, U. 8. N., 
IN ‘*LESLIE’S WEEKLY.” 


}o you want to know how an elec- 
trician gets on a man-of-war, and 
what he does after he is there? ‘To 
enter the service as an electrician, the 
candidate must first pass an examina- 
tion by the electrical boards of the 
naval recruiting station at which he 
makes application. The examination 
aims to secure only those men who 
have a good working knowledge of 
the business. If successful, the can- 
didate goes to the receiving-ship, 
takes his physical examination, and 
is ‘sworn in.” He is furnished with 
his ‘‘clothing” outfit, and at this 
point makes the discovery that there 
is no gold lace whatever on any gar- 
ment, and that the equipment yeoman 
has forgotten to put his sword in. 
The electrician’s pay is very small, 
and he ranks only as ‘‘ petty officer.” 
If he has never been to sea his rate is 
“second class.” 

‘ntil assigned to some vessel, he is 
kept on duty in the Navy Yard, in 
the dynamo-room or in the repair 
shops. The first few days I was in 
Brooklyn, the captain of the ‘‘ Ver- 
mont,” to which I was first sent, did 
not discover that he had me with 
him, and, as a cons@quence, I was 
seit with a working party on my 
second day to help load the ‘‘ Sterling.” 
As [ thoughtfully marched back to 
the ** Vermont” that night, I made 
up my mind to find out on the morrow 
what that examination was for; but 
it was not necessary, for all the new 
electricians were sent to the dynamo- 
room next morning, where we were 
given something definite to do. On 
ny fifth day I was assigned to the 
* New Orleans.” 

On most ships of war the elec- 
tricians stand their regular four-hour 
watches in the dynamo-rooms. We 
do not. The steam engineering de- 
partment has charge, and it is our 
care to look after the circuits, the in- 
struments, and make such repairs as 
are necessary. A complete test of 
the whole plant must be made each 
‘‘cuarter,” and we have just finished 
our firstone. The current is furnished 
by three 32-kilowatt generators ‘ di- 
rect connected ” to Armstrong com- 
pound generators. Their capacity is 
400 amperes each. When it is con- 
sidered that there are motor and 
searchlight circuits, and that the 
whole system needs constant at- 
tention, it may be seen that much 
work is necessary to keep the system 
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in working order. The main battery, 
consisting of the guns, is provided 
with electric firing devices and mini- 
ature incandescent lamps for night 
sights. This power is furnished by 
batteries, and, beyond testing twice 
each day, they do not require much 
attention. A correct and complete 
log must be kept daily. This includes 
the reading each hour of the steam 
pressure, engine speed, voltage and 
current on the generators, with any 
remarks as to the general working of 
the system during each 24 hours. All 
materials expended from the elec- 
trical store-room must be carefully 
accounted for. When at sea in the 


enemy’s country a man must sleep on 
each fighting top for possible oper- 
ation of the searchlights—of which 
work is, of 


we carry four. Our 


Electric Lights for the Queen. 

The arrangements for lighting Bal- 
moral Castle by electricity are now 
being carried into effect. Even dur- 
ing Her Majesty’s recent stay there, 
says an English exchange, consider- 
able progress was made with the estate 
work in connection with the installa- 
tion. Half a mile of iron pipes of 
large diameter has been laid for bring- 
ing the water from the upper portion 
of the Gelderburn to the site of the 
turbine house, about a mile and a 
quarter from the Castle. In some 
places ways 12 feet deep had to be 
blasted through the rock for laying 
the pipes. Provision is being made 
for two Gilkes vortex turbines, which, 
with a fall of nearly 80 feet, will give 
80 horse-power combined. This power 
will be utilized in driving the dyna- 
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course, harder some days than others. 
Every one knows that trouble never 
comes singly, and accidents on board 
ship, as elsewhere, ‘“‘go in streaks.” 

When ‘general quarters” sounds 
we are transformed. ‘‘ General quar- 
ters” is the signal to ‘‘clear for 
action.” Our-first duty is to place 
spare batteries on all the guns, cut off 
all circuits not necessary for the nay- 
igation of the vessel, and take down 
all fixtures and globes liable to be 
injured by concussion from the guns. 
When that is done we become part of 
the ‘‘bo’s’n’s” fire brigade, and are 
stationed aft, where we may see all 
the battle and possibly get our heads 
knocked off by falling rigging or an 
exploding shell. All men on the spar 
deck are in like danger—but the 
safest spot in time of action is where 
you are. Altogether, an electrician’s 
position is far from being a snap. 
‘There is much disagreeable work, and 
it seems toa new man that the officers 
have unpleasant ways of saying 
things. 


mos which will charge a large battery 
of accumulators at the Castle, and 
also for lighting the lamps direct. 
The current will be transmitted by 
large cables laid underground all the 
way. 

The electric light will at first be 
limited to the Queen’s private apart- 
ments, the ballroom, and’ a few of the 
principal rooms in the Castle, and it 
is expected that the work will be fin- 
ished by the time Her Majesty returns 
tothe north next month. Eventually 
more than 600 lights will be installed 
in the Castle alone; but if electric 
lighting be extended to the stables 
and outbuildings, about 1,000 lights 
will be required. Every detail, with 
the exception of fixing the turbines, 
is being carried out by the Commis- 
sioner’s staff at Balmoral, assisted by 
some of the household electricians, 
under the direction of Mr. W. H. 
Massey, of Twyford. 
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The Engineers off for Porto Rico. 


The “Chester,” with the First 
Regiment of Volunteer Engineers, 
sailed from New York for Porto Rico 
on Wednesday last. Col. Eugene 
Griffin, vice-president of the General 
Electric Company, is the commander 
of the regiment, and a large number 
of electrical men belong to it. Some 
trouble with the engine of the ship 
caused a delay of a few days, but at 
the time of sailing she was pronounced 
entirely safe and all machinery re- 
paired. Colonel Griffin made a per- 
sonal inspection before sailing. The 
transport was saluted all the way down 
the Hook by passing vessels. If she 
had been a battle-ship she couldn’t 
have had a more rousing send-off. 
The officers and men of the regiment 
lined the rails and sent back good- 
natured answers to the good-natured 
jibes about the transport that came 
from the passing harbor craft. Down 
in the Narrows the captain of a tug- 
boat shouted : 

“‘ Better set your sails. She’s like 
an old maid—crotchety—and may 
take it into her head to stop any 
time.” 

“Get out! you’re jealous,” came 
from the transport. ‘‘ You’re sore 
because you haven’t a $200,000 
beauty.” 

Somebody at Quarantine suggested 
that the machinery was made in 
Spain and that was the reason it 
kicked up so. But the machinery 
worked all right after the machinists 
succeeded in getting it to work. 
When the repairs were finally com- 
pleted the chief engineer said he was 
satisfied he would have no more 
trouble. 


—- ~—>o—_____—_ 


Electrical Resistance of Crystal- 
lized Silicon. 


Mr. Ferdinand Le Roy, in an 
article in Comptes Rendus, suggests 
the substitution of resistances of 
crystallized silicon in place of metallic 
resistances when electrical heating is 
required. Its resistance, specific 
heat and emissive power are all high. 
It is easy to prepare sticks of pure 
agglomerated silicon 10 centimetres 
long and 40 square millimetres in 
sectional area, with a resistance which 
varies with the physical condition of 
the silicon, but may be as much as 
200 ohms, while the resistance of 
similar rods of carbon is only 0.15 
ohm, and of German silver only 
0.00085 ohm. It follows that, fora 
given resistance, the rods of carbon 
must be much smaller than those of 
silicon, and the rods of German silver 
very much smaller still. The resist- 
ance of silicon diminishes as the 
temperature rises, and at 800 degrees 
is only about 0.6 of its value at the 
ordinary temperature. 
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Nearly 100,000 square feet of space 
at the Paris exposition of 1900 have 
been asked for by the electrical inter- 
ests of the United States. There will 
undoubtedly be magnificent exhibits 
of this industry if adequate space is 
allotted. Peck sails 











Commissioner 


for Paris this month to endeavor to 
greatly increase the space set aside 
for the United States. 
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Peace has come—now to business. 





It is expected that the reduction of 
the stock of the General Electric 
Company will be accomplished to-day, 
with no difficulty. 





If there was a Vreeland at the head 
of the Manhattan Elevated what a 
blessing it would be to the citizens of 
New York city. 

That electric gun, invented by our 
friend with the rubber imagination, 
which was described in the ELEc- 
TRICAL REVIEW a few weeks ago, has 
The 
story is going the rounds and is 
We do 
not expect to see that gun built, how- 


stirred up the daily newspapers. 
attracting some attention. 


ever, for awhile yet. 





Aside from the improvement in the 
great man-of-war guns and the bet- 
ter knowledge of explosives, no 
feature of progress has been as marked 
in the war equipments as the varied 
adaptation of electricity. Wherever 
possible it has been employed instead 
The reliability of 
the electrical machinery, as it has 
been applied to the movement of 


of other power. 


turrets, ammunition hoists and work 
of the most important character, is a 
matter of much satisfaction to the 
naval architects and officers who have 
urged its adoption against opposition. 





POTTERY PRODUCED ELECTRI- 
CALLY. 

An English firm has developed an 
electric process for the production of 
ceramic wares, which is stated to pro- 
Pho- 


tography is employed to produce the 


duce a very superior product. 


designs, and the electric furnace for 
burning. After the photograph has 
been applied to the material the pho- 
tograph is put under a specially pre- 
pared glaze and burnt in. A great 
deal of the beauty and success of the 
system depends upon the use of the 
electric furnace, due to the regula- 
tion of its high temperatures. A rep- 
resentative of a London electrical pa- 
per, who examined several specimens 
of this ware, pronounced them excel- 
lent, and gave his opinion that the 
process can be applied to all kinds of 
ware with commercial success, as it is 
not costly. 


DEWEY’S VICTORY AN ADVANTAGE 
TO ALL UNITED STATES 
INDUSTRIES. 


We believe that every industrial 
of the 
United States should call attention to 
the work of Admiral Dewey, so fitly 
recognized by our western contempo- 


Our 


and technical publication 


rary, the Kansas City Times. 
daily contemporary says : 

It has always been claimed that there 
was a weakness about the foreign policy of 
this country which prevented the Stars and 
Stripes from receiving proper recognition 
abroad, England has forced respect for 
the British lion all over the world, but 
Uncle Sam has not troubled himself about 
what his neighbors thought of him, and it 
is probably true that his very strength has 
been mistaken for weakness. George Dewey 
has changed all this, however. There will 
be no necessity for the American who goes 
abroad to claim the protection of the British 
flag from this time forth. Dewey has given 
this nation the ‘‘ vigorous foreign policy ” 
that has been so much talked of. He has 
taught the whole world the fact that 
America must be respected. He has shown 
what American saips can do in battle, and 
he has shown that this nation appreciates 
its strength. 


And the position thus assured to 
our country will mean a great deal 
for the future of all its industries. 





A FAMOUS PHILADELPHIAN’S DE. 
SCRIPTIVE ROWERS. 


It has been several years since the 
name of Keely, the famous individual 
of Philadelphia whe, for a quarter of 
a century, has claimed a great deal 
and accomplished nothing, has been 
admitted to our columns. Recently, 
however, we came across a specimen 
of his literary style that we think 
We will back it 
for clearness, terseness and all-round 


merits preservation. 


exhaustion of the subject against any 
similar effort produced so far during 
It is 
to he in reality the clearest exposition 


the nineteenth century. said 


of his views on his vibratory principle 
that has ever appeared, and is as fol- 
lows : + 

‘*The peculiar sympathetic conditions 
whereby «a magnet is conserved to polar 
and anti-polar currents of the earth show a 
quality of sympathetic inflow and outflow 
as to prove anythng but perfect sympa- 
thetic equations, as between its reception 
and distribution in that part of the elec. 


trical field that represents ove of the trip- 
lets that in celestial physics is classified as 
inter-atomic vibratory oscillation. Now, if 
this oscillation represents in its alternating 
action a vibratory wave-motion represent- 
ing in its corpuscular field of action, say 
128,400 exchanges per second between 
polar reception and anti-polar (or depolar) 
distribution (which sympathetic philosophy 
proves most conclusively), the fact is es- 
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tablished of its perfect sympathetic con- 
cordance to that third of the electrical trip. 
let representing the sixths as classified in 
sympathetic physics, and thus that line of 
sympathetic action as represented in the 
magnet when it is electrically sensitized 
becomes thoroughly subserved to polar 
sympathetic attraction as a medium through 
which a portion of a polar flow is diverted — 
not latent, but highly active under all con- 
ditions as long as its sensitization exists— 
that is its magnetic sympathy as electrically 
induced, and associates itself with every 
medium in nature where this latent element 
exists, viz.: steel, iron, oxygen at a low 
temperature, etc.” 


We are interested to learn more 
about that ‘electrical triplet,” one- 
third of which represents a classified 
sixth ! 





BOOK REVIEWS. 

The following books and pamphlets 
have been received: 

‘Annual Report of the Wire De- 
partment,” Boston, Mass., kindness 
of Mr. Thomas W. Flood, commis- 
sioner of wires. 

** Proceedings of the United States 
Naval Institute,” June, 1898, Anna)- 
olis, Md. An interesting article by 
Lieut. B. T. Walling, U.S. N., en- 
titled ‘‘ Diseases of Electrica! In- 
stallations in the Navy—Their Causes 
and Remedies,” is published wit! 
illustrations. 

Journal of the Institution of Elec- 
trical Engineers, July, 1898, London. 

Journal of the Franklin Institute. 
August, 1598, Philadelphia. 

Bulletins Nos. 11, 12 and 13, from 
the Idaho University, Moscow, Idaho. 
have been received. 

** ELECTRICAL ‘TESTING FOR 'T'ELE- 
GRAPH ENGINEERS,” by J. E!- 
ton Young. The D. Van No: 
trand Company, New York. 


Price, $4.00. Supplied by the 
Electrical! Review Publishiny 
Company. 


This is an important and timel\ 
work, and its scope includes the 
theory and practice of testing as ap- 
plied to electrical lines in general. 
Not only is it of interest to the tele- 
graph and telephone engineer, but it 
may prove of service to the electriciai 
in charge of cables for the trans- 
mission of light and power. It is « 
book of 264 pages, and is thoroughl) 
illustrated and well printed. 





Edward Marshall, the correspon¢- 
ent, who dictated his account of the 
Rough Riders’ fight after the surgeon 
told him he was mortally wounded, 
has written his recollections of that 
day, while slowly convalescing in « 
New York hospital. It will appea: 
in the September Scribner’s unde: 
the title, *‘ A Wounded Correspond 
ent’s Recollections of Guasimas.” 





Leslie’s Weekly is doing splendid 
work in illustrating and describing 
the war with Spain. This journal 
was never more interesting, and is 
thoroughly up to date. 
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OBITUARY. . 
Dr. Gardner Quincy Colton, to 
whom belongs in part the credit of 
anesthesia by laughing gas, is dead 
in Rotterdam at the age of 84 years. 
The cause of death was paralysis. 
Besides being a dentist, Dr. Colton 
was i physician, a lecturer, a critic, 
an electrician, and at one time a gold 
prospector, having gone to California 
with the argonauts of 49, both to 
search for gold and to practice medi- 
cine among his fellow adventurers. 
It las been claimed that he invented 
the first electric motor ever run, but 
it never got beyond the model state, 
though the little machine which he 
built worked very well. 


Or. George B. Richmond, a prom- 
ineut dentist, died at Lansing, Mich., 
August 3, aged 49 years. Dr. Rich- 
mond was of a mechanical tarn of 
mind, and many friends gave him 
credit for being the inventor of the 
telephone. He applied for a patent 
a little later than Bell, the inventor, 
but was claimed to be prior to Bell 
in discovering the principle of the 
telephone. ‘The Bell people were so 
greatly exercised (so the story runs) 
over Dr. Richmond’s application that 
they sent an agent to purchase his 
patent, offering him $10,000 in cash 
and a permanent salary. Ile was dis- 
suided from accepting the offer by 
friends, who believed he could estab- 
lis his claim to priority. A com- 
pany was formed, but it failed to fur- 
nish the necessary money and the 
claims were permitted to go by de- 
fault. 


Wall Street and the _ Electricai 


Stock Market. 


During the week the range of 
prices, both for stocks and bonds, was 
hizher than last week. Good judges 
assert that Wall street is entering on 
a period of activity which will last 
several months. Naturally the most 
favorable influence is the ending of 
th» war. The crop prospects are 
bright and railroad earnings satisfac- 
tory. 

There is said to be hope of better 
things for the American Electric 
Ilc-ating Corporation, of Boston. The 
bondholders and stockholders are 
chiefly the same persons and are said 
to be content to go without their in- 
terest and effect no radical reorgani- 
zation at present. It is thought that 
the extensive use of electrical heating 
apparatus will depend largely on a re- 
duction in cost of electric current. 
Mr. J. I. Ayer is the general manager 
of the heating company, which has a 
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capital of $10,000,000. It was re- 
ported at one time that this capital 
was to be scaled down to $1,000,000. 

On the Boston exchange to-day 
American Bell closed at 281 and Erie 
Telephone at 72. Western Union 
closed in New York at 94. 

New York, August 13. 





PERSONAL. 

Prof. F. A. C. Perrine, of Stanford 
University, has been spending several 
weeks on the Atlantic coast, and starts 
this week to return to California. 


Mr. A. H. Patterson, vice-president 
of the Phenix Glass Company, re- 
turned to the city last week, having 
enjoyed several hair-breadth escapes 
durivg his vacation in the wilds of 
the Empire State. 


Mr. James Mitchell, of Rio Janeiro, 
is spending a few weeks in the city 
making his headquarters with his 
friend, Mr. E. B. Latham, 136 Lib- 
erty street. Mr. Mitchell has been 
for the past seven years a resident of 
Rio Janeiro, and does a very extensive 
electrical business throughout South 
America. He has many friends in 
the United States who are glad to 
learn of his excellent success. 


Mr. Henry Hine, general manager 
of the Stanley Electric Manufacturing 
Company, Pittsfield, Mass., spent a 
portion of last week in this city, a 
guest of the Waldorf-Astoria. Mr. 
Hine is not only a very successful 
electrician and electrical manager, 
but is an acknowledged expert with the 
rod and reel. It is stated that when 
Mr. Hine visits the Thousand Islands 
the pickerel and bass of those waters, 
like Davy Crockett’s coon, immedi- 
ately surrender and swallow any bait 
that he chooses to give them. 





Electric Delivery Wagon. 

Prof. William D. Marks, president 
of the General Electric Automobile 
Company, of Philadelphia, publicly 
tested the first of the new vehicles 
constructed under the patents of his 
company recently. It is a delivery 
wagon of the most modern type run 
by electricity. ‘The motors are at- 
tached to the rear axle of the wagon, 
and by means of pinions they engage 
in phosphor-bronze gearing attached 
to the hind wheels. The steering of 
the wagon is accomplished by a worm 
working in gear on the fifth wheel. 

Professor Marks, who has had gen- 
eral charge of the construction of the 
latest form of automobile, believes 
that dozens of similar wagons will be 
in daily use in the service of the de- 
partment stores of Philadelphia soon. 





Some Electrical Figures. 

A local contributor who bas been 
making a little investigation has dug 
out a number of very interesting elec- 
trical facts. In 1884, he says, the 
total investment in electrical appli- 
ances throughout the United States 
did not aggregate much over $1,000,- 
000, while to-day the capitalization 
of all the electrical concerns in the 
country is fully $1,900,000,000. In 
1884 a 50-kilowatt dynamo was con- 
sidered a large machine, and the price 
of dynamos was about 20 cents per 
watt of output; at the present time the 
largest size generator built is of nearly 
5,000-watt capacity, and dynamos in 
comparatively small sizes, without 
switchboards, now cost about two 
cents per watt. 

It is estimated that about %600,- 
000,000 has been invested in electric 
lighting stations and plants in the 
United States. ‘There are to-day in 
the United States about 14,000 miles 
of electric railroad, with a nominal 
capital of about $1,000,000,000, and 
employing about 170,000 men. 

People can now actually converse 
at a distance of 1,500 miles, and con- 
versations at distances of 1,500 miles 
are common. There are now nearly 
1,000,000 telephones connected with 
this country’s telephone service, em- 
ploying a capitalization of about 
$100,000,000. Every day about 17,000 
employés make on an average more 
than 3,000,000 telephone connections. 





Improvements at White Plains, 
New York. 

‘The White Plains Lighting Com- 
pany has assumed control of the Citi- 
zens’ Gas and Electric Company, of 
White Plains, N. Y. 
pany has made a contract with the 
New England Engineering Company 
for considerable improvement to the 
present electric and gas plant, which 
will be thoroughly modernized and 
considerably added to. 


The new com- 


The doings of our army and navy 
continue to occupy many of the pages 
of Collier's Weekly. ‘The frontispiece 
shows the battle ship ‘*Texas,” re- 
cently ordered North for repairs, 
making her way to the Brooklyn 
Navy Yard amid a storm of cheers 
and other congratulations such as no 
other vessel ever received in American 
waters; there is also a page of inter- 
esting photographs of portions of the 
vessel itself. ‘The double-page plate 
is a fine drawing by Wenzell, entitled 
‘‘An Amateur War Board”—three 
fine, old men, evidently retired naval 
officers, planning how battles should 
be fought and won. 
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A BUSINESS BOOM. 

The Philadelphia Press has an edi- 
torial predicting a boom in business. 
It enumerates the following reasons : 

The signed protocol closes the war, 
and all the business world will make 
ready for the business boom near at 
hand. 

1. For three years past the Cuban 
question and our relations with Eng- 
land have been a perpetual threat to 
trade. The Spanish war ends both. - 

2. The currency question is settled. 
Every Republican convention, East 
and West alike, is taking advanced 
gold standard ground, and Democrats 
dodge silver. 

3. Capital, long alarmed . by -the 
double danger of foreign war and a. 
silver basis, will begin on new enter- 
prises. 

4. For six months, or since the 
‘*Maine” blew up, everybody ‘has 
been waiting to see the result. Plans, 
purchases, orders, enterprises. con- 
tracts have been held up. All these 
now come with a rush. 

5. The crops are of the best. 
Wheat unexampled, corn a first-class 
crop, and cotton, certainly large, and 
probably very large. The farmer paid 
mortgages with the last crop. He 
will buy goods with this year’s yield. 
Exports of manufactures are support- 
ing prices. Imports of manufactures 


Its causes are numerous. 


steadily shrink. National revenues 
are ample. War scares, currency 
scares, railroad collapse — all the 


causes for panic are gone. 
Nothing can prevent the great 
boom these causes will bring this Fall. 





Absorption of Electric Light Com- 
panies in Chicago. 

The Chicago Edison Company has 
completed the absorption of every 
important corporation now furnish- 
ing electric light inside the city limits 
of Chicago. The names of the com- 
panies which have been absorbed by 
the Edison are given as follows : 

Hyde Park Thomson - Houston 
Light Company, Hyde Park Electric 
Light and Power Company, People’s 
Light and Power Company, People’s 
Electric Light and Motor Power Com- 
pany (town of Lake). Mutual Elec- 
tric Light and Power Company (Hyde 
Park), Englewood Electric Light 
Company, West Chicago Light and 
Power Company, Western Light and 
Power Company (Lakeview), Edge- 
water Electric Light and Power Com- 
pany, Chicago Structural Electric 
Light Underground Company, Com- 
monwealth Electric Light Company. 





The Review of Reviews for August 
contains some extremely interesting 
reproductions of pictures of the war 
from Spanish papers. The Dons were 
winning every time. 
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ELECTRIC CARRIAGES. 





SOME RECENT IMPROVEMENTS IN AC- 
CUMULATORS AND THEIR APPLI- 
CATION TO TRACTION ON COMMON 
ROADS. 





BY J. T. NIBLETT, ENGLAND. 





Means of vehicular locomotion by 
the aid of some power other than 
that of horses is a subject that is now 
receiving a vast amount of attention. 
Not only is it of interest to electrical 
and mechanical engineers and car- 
riage builders, but it has been taken 
into serious consideration by all those 
responsible for the regulation of traffic 
in our large towns. The subject is 
of such huge importance that it not 
only affects those whose business or 
pleasure calls for some rapid and safe 
means of transport from place to 
place, but it affects the safety and 
comfort of the ordinary pedestrian as 
well. Our present system of horse 
traffic is open to many objections, not 
only from a humanitarian point of 
view, but from its sanitarian and 
economic aspect as well. The streets 
in our large towns would present a 
vastly different aspect if, instead of 
horses, some other means of drawing 
our vehicles were used. 

Much attention has been given to 
the application of steam, petroleum 
and spirits to produce the necessary 
motive power, but there is but little 
doubt that electricity will eventually 
supersede them all, not only on the 
score of economy, but owing to its 
freedom from heat, steam, disagree- 
able odor, and to the ease with which 
it can be manipulated. 

Chloride cells are well known and 
largely used for traction purposes in 
America, and they are very well re- 
ceived in this country also. 

A form of cell which is just now 
exciting much attention on the Conti- 
nent is known as the ‘* Marschner” 
cell. The Marschner battery is at 
present being used on the Dresden 
tramways, and it is said to be behav- 
ing in a very satisfactory manner. 
The plates are stated to consist of the 
ordinary oxide of lead, incorporated 
with powdered amber and an essential 
oil. This mixture is said to ‘‘ set” 
very hard, the resultant plate being 
of a tough metal-like nature. On 
the Dresden car 144 cells of this 
type are being used. Each cell con- 
tains 13 plates, and is said to weigh 
only about 28 pounds. The weight 
of the complete battery 1s given as 
5,290 pounds. Its efficiency is stated 
to be over 90 per cent, and if dis- 
charged at its normal rate—that is, 
65 amperes—an energy capacity of 13 








watt-hours per pound of cell is ob- 
tained. 

When devising cells for traction 
purposes many difficulties have to be 
overcome. Owing to their high ini- 
tial cost, a small number of cells 
should be made to suffice, and these 
should be so constructed that they 
will run a vehicle for a reasonable 


number of hours with one charge. 
They should be capable of being 
charged and discharged at rapid rates. 
Above all, they should be able to 
withstand the jolting and jarring in- 
cidental to their being run over 
rough and uneven roads. The cell 
should be so constructed that the 
wash of the electrolyte does not re- 
move the active material. 

There is at the present moment an 
enormous field for an inexpensive cell 
which will combine large capacity 
with small weight and great solidity. 
Some form of mechanically solid cell 
seems to offer the best solution for 
this problem. Some little time ago 
great hopes were entertained that the 
solidity problem had been solved by 
the introduction of Dr. Schoop’s solid 
electrolyte. This so-called solid elec- 
trolyte was made by adding silicate of 
soda to the ordinary solution, which 
caused it to set and become of a 
gelatinous nature. In this country 
some practical tests have been made 
with Mr. Barber-Starkey’s method of 
making solid cells by substituting for 
the electrolyte a mixture of wood saw- 
dust and plaster-of-paris, which when 
set was moistened with dilute sul- 
phuric acid. 

The accumulator known in America 
as the ‘‘ Hatch ” is of a mechanically 
solid nature. In this case metallic 
frames are not employed for support- 
ing the lead salts, as they are held 
within a porous earthenware grid 
serrated on one side, and having small 
square recesses on the other. Plain 
lead plates are used as conductors, and 
these are bedded on the moist lead 
salts. According to this arrangement 
there is no clear liquid space between 
the elements, as the serrated earthen- 
ware plates touch one another, and are 
so placed that the ridges on one plate 
are placed at right angles to those on 
the other. Wooden clamping plates 
with india-rubber bands placed around 
them are fixed on the outside of 
each end element, and these serve to 
give the requisite elasticity. The 
«* Pumpelly ” cell is another American 
production, and in this case the 
mechanical solidity of the cell is 
arrived at by inserting plain, thick, 
porous earthenware plates between 
the elements. In this case, however, 
the plates are placed horizontally in- 
stead of vertically as in the ‘‘ Hatch.” 

One great drawback to the employ- 
ment of a viscous, gelatinous, or semi- 
solid electrolyte arises from the fact 
that when such substances are inter- 
posed between the plates no free circu- 
lation of the liquid is possible. In all 
secondary batteries, as already shown, 
the activity of the elements depends 
entirely upon chemical action, and as 
the electrolyte is the medium through 
which all these reactions occur it 
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seems highly probable that anything 
which prevents its free access to the 
active material, or in any way impedes 
its circulation, must be detrimental, 
and consequently lead to loss of 
efficiency and capacity. 

For central electric light stations, 
or for such work as levelling up the 
loads on electric tramways, where 
moderately constant work is required, 
a battery whose weight is large, or 
whose bulk is great, may be safely 
used. For self-contained electric 
light installations, weight and space 
occupied by the battery is of some 
moment; and where intermittent 
charging only is resorted to, absence 
of local action is desirable. The bat- 
tery, under these circumstances, may 
have to stand idle for considerable 
periods, and it would not do for it to 
lose its charge while thus waiting. 

In appearance the London electric 
cabs are similar to the ‘‘ coupé” type 
of horse vehicle. The inside is up- 
holstered in leather, and the comfort 
of the passengers seems to have been 
studied in every way. At night the 
interior is lighted by an electric lamp, 
while the outside is rendered re- 
splendent by two brilliantly-lighted 
side lamps. 

The driver's seat is in front, and is 
placed much in the same position as 
in the ordinary four-wheeler. The 
dash-board is rounded instead of 
being flat, and this tends to give the 
vehicle a less angular aspect than it 
would otherwise have. Immediately 
in front of the driver the starting, 
stopping and stearing gear is placed. 
The battery used is a special Faure- 
King type, and is supplied and main- 
tained under contract by the EK. P. 8. 
Company. ‘The plates used are thin, 
and to prevent the active material 
being ‘‘ washed ” out the surfaces are 
covered with a layer of silicated 
asbestos held in position by thin 
sheets of perforated vulcanite. The 
whole of the cells are mounted ina 
tray, which is slung underneath the 
cab by four suspending links. These 
links are supported by springs under 
compression, and, as an extra safe- 
guard against vibration, the ordinary 
carriage springs again support the 
battery tray. The total weight of 
the battery is 14 hundredweight. The 
total weight of the complete vehicle, 
including driver and its full comple- 
ment of passengers, is approximately 
30 hundredweight. The electric 
motor used is one of the Johnson- 
Lundell type with double windings 
on both fields and armatures, and 
is capable of developing at normal 
speed about three horse-power. The 
motor, which is placed in the hind 
boot, is connected by gearing to a 
countershaft and thence to the back 
wheels by an endless chain. This 
driving chain is of the Renold’s 
laminated type. ‘The sprocket ar- 
rangement usually employed is dis- 
pensed with, and as the chain runs 
on the pinion and chain wheels with 
some side play it is worn evenly, and 
is found to retain its efficiency until 
it is completely worn out. 

The starting, stopping and back- 
driving arrangements are of simple 
construction. On the left-hand side 
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of the driver’s seat a lever handle is 
placed ; when starting, the lever is 
pushed forward,and by a stepping-up 
arrangement the more forward the 
lever is pushed the faster moves the 
vehicle. Drawing back the lever 
slackens speed, and when drawn be- 
yond a stationary point the carriage 
runs backward. 

It is said that to remove an ex- 
hausted battery and reinstate a 
charged one does not occupy more 
than five minutes, much less time 
than is required to take out and put 
in a fresh horse in an ordinary cab. 

In New York some electric hansom 
cabs have recently been put on the 
roads. he cabs are made by tlie 
Electric Carriage and Wagon. Com- 
pany. In some respects they reseni- 
ble our London hansoms, but the 
vehicles are fitted with four wheels 
instead of two. ‘The back wheels are 
used for steering and the front for 
driving. The chief feature of this 
cab is that two motors are used, one 
for each of the driving wheels. By 
employing two motors, various vari:- 
tions of speed can, of course, be ol)- 
tained by running them in parallel or 
series, and by having each wheel un- 
der separate control, quicker turning 
power of the vehicle can probably be 
obtained. This is doubtless the ol)- 
ject the designers of the New York 
hansoms had in view, although it is 
very problematic if any very real ad- 
vantage is gained by such an arrange- 
ment, unless it be used in heavy vehi- 
cles, such as coal lorries. 

The New York cabs are said to 
weigh 3,000 pounds. Each motor de- 
velops one and one-half horse- power 
with 75 volts, and at a speed of 800 
revolutions per minute. This repre- 
sents a speed of eight miles per hour 
for the vehicle. The battery used 
consists of 44 cells placed in trays 
containing 11 cellsin each. The four 
sections are placed in a receptacle it 
the rear of the vehicle. No loose 
terminals are used, contact between 
the sections and other parts being es- 
tablished by means of plates and con- 
tact springs. Each cell contains three 
‘waa of the chloride form, and they 

ave a useful capacity of 100 ampere- 
hours when discharged at 21 amperes 
—the normal rate. The whole bat- 
tery weighs 900 pounds. Speeds vary- 
ing from four to 15 miles per hour 
can, it is said, be obtained with vary- 
ing battery discharges of from 12}. 
to 40 amperes. 

L’Electrique Société Anonyme, of 
Brussels, have recently introduced an 
electrically propelled dog-cart. — In 
this vehicle, and according to the 
usual practice, the battery cells are 
placed underneath the seats. Forty- 
eight cells of the Planté type, having 
a capacity of about 75 amperes, are 
used. The total weight of the bat- 
tery is 850 pounds. The motor is 
wound with the coils of the fields and 
armature in series, and it weighs 
about 260 pounds. A speed of 1,750 
revolutions per minute is attained 
with a battery discharge of 21 am- 
peres. ‘The motor is connected to the 
driving wheels by reducing gear and 
chain bands, while differential move- 
ments of the driving wheels are ob- 
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tained by the use of an intermediate 
clutch. 

Asa means of regulating speed in 
a self-contained motor car, actuated 
by batteries, two methods are at pres- 
ent in vogue. The first is by splitting 
up the battery into sections by a suit- 
able commutating arrangement, there- 
by putting the sections either in series 
or parallel as required. ‘The objection 
that may be raised to this plan is that 
the cells may be unequally discharged. 
A more practical method, and one 
adopted on the London cabs, is using 
the battery as a complete unit, and 
obtaining the various speeds by com- 
mutating the coils in the fields and 
armatures of the motor. It is possi- 
ble that some method may be adopted 
by which the motor may be run at 
coustant speed, while the speed vari- 
ations in the car are obtained by suit- 
able gearing. According to present 
practice the motor, when starting the 
vehicle, is running slowly, and there- 
fore in its most inefficient condition. 
If the constant speed idea were util- 
ized, the motor might be of smaller 
power, and it could also be run ata 
higher and more uniform efficiency. 

lor the Paris electric cabs, Messrs. 
de Puydt & Poncin, of Birkenhead, 
are supplying some special motors 
which appear to compare favorably 
with those used in our London cabs. 
[t is stated that these motors, which 
only weigh about 170 pounds, will 
develop 8.5 horse-power for 20 min- 
utes, or 4.5 horse power for contin- 
uous running without any undue heat- 
ing or sparking. The normal speed 
ix given as 1,700 revolutions per min- 
ute, and a commercial efficiency of 81 
per cent is said to be obtained. 

As regards the prevailing method 
of connecting the motors to the 
driving-wheels by the system of gear- 
ing, probably with our present knowl 
edge it is the best that can be done. 
Some way of dispensing with gear 
und running direct will probably be 
devised. If this could be done, not 
only would it lead to great economy 
in working, but it would greatly add 
to the comfort of the passengers. 
When riding, for instance, in one of 
the London electric cabs, in addition 
to the hum of the motor, which is 
not at all unpleasant, one’s ears are 
assailed by the clanking and rattling 
of the gearing and chain. If direct 
running or some more silent method 
of gearing could be devised, it would 
be a desirable improvement. Im- 
provements in the wheel tires will 
doubtless be made, and such improve- 
iments would tend to reduce road 
friction, and thereby save power or 
vive increased speed. They would 
also reduce the depreciation in the 
working parts and give the battery a 
better chance. 

Methods of electric locomotion on 
common roads present enormous pos- 
sibilities. Electrically propelled 
omnibuses, broughams, dog-carts and 
light parcel delivery vans may now be 
seen running along our thoroughfares. 
There is no reason why the same plan 
should not be adopted for driving 
vehicles for the cartage of goods gen- 
erally. In the latter case appearance 
need not be studied to such an extent 
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as in the passenger-carrying convey- 
ances; therefore, in this case the 
electrical engineer would have a freer 
hand, and better results might be 
anticipated. 

Means of recharging will have to be 
seriously considered. There seems no 
reason why in all our large towns 
charging centers should not be 
established. The ordinary cab is 
stationary a great part of the day, 
and there seems no valid reason why 
the charging operation should not be 
rendered so simple that a cabman of 
ordinary intelligence could easily per- 
form it. With an ‘in-and-out ” elec- 
tricity meter placed on the vehicle in 
a convenient position on the battery 
circuit, the driver could see at a 
glance how much energy had been 
put in and taken out of his battery ; 
therefore, would know when a re- 
charge is required ; also, when charg- 
ing, by reference to the meter he 
could see when his battery is satisfied. 
Such a measuring instrument with 
the small range required need not be 
an expensive addition. A supply 
system worked on the penny-in-the- 
slot principle could easily be arranged. 
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A Government Cable Order Placed. 


An order for 25 miles of cable, 
such as is used for harbor defense 
work in mining, has just been given 
to the Bishop Gutta-Percha Com- 
pany, of New York, by the govern- 
ment. ‘This company executed an 
order for 20 miles of this cable for 
the government early in the Spring. 

It is generally known, by those in- 
terested in the wire trade, that at the 
breaking out of the war the War De- 
partment did not have a sufficient 
amount of the grade of cable used 
for harbor defense work on hand for 
accomplishing much important work, 
and a number of the large cable and 
wire factories received rush orders. 
It is said to be the intention of the 
War Department to lay much of the 
cable as fast as the several orders are 
delivered, merely having it in readi- 
ness without placing mines in con- 
nection as the cable has a much 
greater length of life under water 
than when subjected to the usual 
atmospheric changes. 

pans 


Copper Mines in Vermont. 


Vermont is receiving considerable 
attention lately by experts interested 
in copper mining industries. The 
Ely copper mines, which were for 
some time the third largest copper 
producing mines in the United States, 
but were practically abandoned by 
some financial difficulty, are again 
being investigated. Recent discover- 
ies bid fair to bring this section again 


to the front as a copper producing 
region. A new lead recently opened 








in South Strafford, Vt., is also capa- 
ble of profitable development. 


General Electric Stockholders Meet 
and Adjourn One Week. 


The General Electric stockholders 
special meeting was held at Schenec- 
tady, August 10. It required four 
hours to examine proxies and powers 
of attorney representing 237,654 shares 
of common and preferred stock. The 
meeting’s object being to reduce 
capitalization from about $31,000,000 
tu about $21,000,000, in order to pay 
dividends thereon, the question of in- 
junction arose. 

Chairman Charles A. Coffin read 
an opinion of counsel, to the effect 
that Livermore’s bill of complaint, 
now pending, would not cause any 
restraint to issue. Should its plea be 
granted, all stockholders would return 
to original ratings. Legal arguments 
having continued the meeting to a 
late hour without effecting any action 
upon capitalization, on motion of 
Oliver Ames, an adjournment was 
taken until Wednesday, August 17, 
at 10 A. M., when decision will doubt- 
less be reached. 


? 


al 
Electric Cars on Broadway. 


President H. H. Vreeland, of the 
Metropolitan Street Railway Com- 
pany, has anuounced that as soon as 
the Sixth and Eighth avenue roads were 
in operation the system on the Broad- 
way and Columbus avenue lines would 
be changed from cable to underground 
trolley. This will enable cars to be 
run where they are most required at 
certain hours. A very large force of 
men are at work on these twoavenues, 
rushing the job to completion at a 
marvelous speed. 

‘‘In the morning, when business 
men are bound downtown,” Mr. Vree- 
land said, “we will run a large num- 
ber of cars quickly and directly into 
the business section from every point 
uptown. Cars from Second, Lexing- 
ton, Madison, Sixth, Eighth, Colum- 
bus and Amsterdam avenues will all 
turn into Broadway at convenient 
points: At certain hours a large pro- 
portion of the cars on the uptown 
lines will be run direct to the shop- 
ping district. Cars from Amsterdam, 
Columbus, Eighth, Madison and Lex- 
ington avenues will be run through 
Fifty-ninth street and down Sixth 
avenue and back again. During the 
evening, when people want to get to 
the theaters, all of our uptown lines 
will converge into Broadway. By the 
time that we get the system in good 
working order the company will have 
expended fully $15,000,000. We ex- 
pect to be able to run the electric 
cars down to the lower end of Sixth 
avenue by October | at the latest.” 

—— 

Dr. A. D. Thomas, of Little Rock, 
Ark., has filed application in the 
Federal Court for a receiver of the 

roperty of the Standard Light and 
ower Company, of Fort Worth. 
The property is valued at $75,000. 
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TELEPHONE NEWS AND 
COMMENT. 


It is announced that an appeal is to 
be taken in the case of the Carty 
bridging bill. 





The Rocky Mountain Bell Tele- 
phone Company is making quite an 
extension of its lines in Montana. 





The manufacturers of telephone ap- 
paratus for independent companies 
are anticipating a particularly heavy 
Fall business. The demand for new 
apparatus is already increasing in 
many sections. 





The project of establishing a new 
telephone company in Worcester, 
Mass., has been renewed. and the pro- 
jectors have held several meetings of 
late, and propose to immediately ap- 
ply for a charter. ‘The plan is to call 
it the People’s Telephone Company, 
incorporate it under the laws of Mas- 
sachusetts, with a paid-in capital of 


$150,000, and furnish telephone serv- 
ice at less price than is charged by the 
Bell telephone company. The men 
interested are I. L. Currier, Henry 
W. Aiken, C. H. Sanborn, Dr. Her-_ 
bert L. Wheeler and Alderman James 
H. Mellen. 





The stockholders of the Goshen, 
Ind., Telephone Company have elected 
the following directors: J. A. Arthur, 
Wilson Roose, George D. Lint, all of 
Goshen; A. L. Barber, Wauseon, 
Ohio, and James A. Bireley, of Toledo, 
Ohio. The capital stock of the com- 
pany is $30,000, and of this amount 
$20,000 will be represented by the 
exchange property at Goshen, a 400- 
drop exchange board being put in. 
Toll lines will be constructed in Elk- 
hart, Noble. Kosciusko and St. Joseph 
counties, and some of these lines are 
now under construction. Free service 
is to be given between Elkhart and 
Goshen, 10 miles, to subscribers of 
the home companies in the two cities. 





The Alaska Telegraph and Tele- 
phone Company, composed of San 
Francisco men, has a franchise from 
the Canadian Government granting 
the right to construct, operate and 
maintain telegraph and _ telephone 
lines in Canadian territory over the 
Chilkoot Pass, running along the 
lakes and up the Lewis and Yukon 
rivers to Dawson City. ‘The line will 
begin at Juneau, Alaska, thence in a 
northerly direction to Dyea, thence 


in a northeasterly direction over the 
Chilkoot Pass. It will follow the 
line of the Lewis and Yukon rivers 
to Dawson City and on to Circle City, 
the terminus. The estimated lenyth 
of the line and its branches is said to 
be about f,000 miles. 
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THE MUNICIPAL ELECTRICIANS. 


ANNUAL MEETING OF THE POLICE 
AND FIRE-ALARM TELEGRAPH SU- 


PERINTENDENTS AT ELMIRA, N. Y. 
—J. W. AYDON ELECTED PRESI- 
DENT-—WILMINGTON, DEL., NEXT 


MEETING PLACE. 


The meeting of the National Asso- 
ciation of Police and Fire-Alarm 
Superintendents was held at Elmira, 
N. Y., in the assembly chambers, 
August 9 and 10. President W. Y. 
Ellett presided, and very interesting 
sessions were held. The city of EI- 
mira extended all possible hospitality 
to the visiting electricians. 

A number of interesting 
were read and discussed. 

The proceedings of the first day 
were opened by prayer by Rev. A. 
Cameron Mackenzie. Judge 8. S. 
Taylor delivered the address of wel- 
come and was responded to by Mr. 
C. E. Stump, of New York, of City 
Government. 

President Ellett then delivered his 
annual address. 

Addresses followed by Capt. Wm. 
Brophy, of Boston, on “ Electrolysis ;” 
Morris W. Mead, of Pittsburgh, on 
‘* Maintenance of Central Offices and 
Use of Storage Batteries" W. H. 
Thompson, of Richmond, Va., on 
** Aerial Construction.” 

All these papers were discussed at 
length and will appear in full in the 
report of the association. 

Sixteen new active members were 
elected and four associate members. 

A letter, containing a paper entitled 
‘The Father of the Automatic Tele- 
graph System,” was received from M. 
Channing, of California. It was read 
and received with applause. 

A committee consisting of Frank C. 
Mason, of Brooklyn; M. W. Mead, of 
Pittsburgh ; William Brophy, of Bos- 
ton; Adam Bosch, of Newark ; Clar- 
ence Stump, of New York, and Will 
Y. Ellett, of Elmira, was appointed 
to send a telegram of acknowledge- 
ment and the congratulations of the 
delegates. 

A slight change in the constitution 
was voted upon, making the dues for 
membership $10 instead of $5, after 
which was the election of active and 
associate members. 

The treasurer’s report showed a 
balance on hand of $240. 

A paper by Frank P. Foster, of 
Corning, ‘‘ The Difficulties a Super- 
intendent Has to Contend With and 
the Best Way to Avoid,” was read 
according to programme, receiving 
hearty applause. 

Jonathan W. 


papers 


Aydon, of Wilming- 


ton, Del., told ‘‘ What the Association 
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Has Accomplished Since Its Organi- 
zation.” 

The election of officers resulted as 
follows: President, J. W. Aydon, Wil- 
mington, Del.; vice-president, G. T. 
Macdonald, Ottawa, Can.; treasurer, 
Adam Bosch, Newark, N. J.; secre- 
tary, H. F. Blackwell, Jr., New 
York ; financial secretary, Burt McAl- 
lister, Bradford, N. Y. 

Executive committee—William Y. 
Ellett, Elmira; M. W. Mead, Pitts- 
burgh ; W. H. Thompson, Richmond, 
Va.; William Brophy, Boston; F. C. 
Mason, Brooklyn. 

Four cities asked for next year’s 


convention. They were Detroit, 
Mich.; Wilmington, Del.; Bridge- 


port, Ct., and Bradford, N. Y. 

Newly elected President Aydon up- 
held the claims of Wilmington and 
that city was selected for the next 
convention. The first Tuesday in 
September, 1899, was decided upon 
as the date for the next convention. 
The convention adjourned noon Wed- 
nesday. 

Chief Campbell gave an 
exhibition of the efficiency 
of the Elmira fire depart- 
ment for the entertainment 
of the guests by pulling 
box No. 413, calling out all 
four stations. 

The delegates visited the 
reformatory Wednesday af- 
ternoon. In the evening 
the ladies visited the office 
of Dr. F. W. Ross and witnessed an 
X-ray exhibition. 

The gentlemen were tendered a 
stag social in the lodge-room of the 
Elks at 9 o’clock in the evening. On 
'l'hursday the association took a trip 
to Watkins Glen and Seneca Lake via 
the Northern Central Railroad. 

The delegates present at the con- 
vention were : 

Frank C. Mason, Brooklyn, super- 
intendent police telegraph ; William 
B. Green, Brooklyn, Brooklyn Daily 
Eagle: A. P. Eckert, New York city, 
Safety Insulating Wire and Cable 
Company; Frank P. Foster, Corning, 
superintendent fire telegraph; Burt 
McAllister, Bradford, Pa., superin- 
tendent fire telegraph; H. UH. 
Blackwell Jr., New York city,superin- 
tendent fire-alarm; Thomas J. Welsh, 
Buffalo, superintendent fire telegraph; 
George I’. Porter, New York, Kerite 
wire and cables; W. S. Eckert, New 
York, John A. Roebling’s Sons Com- 
pany; Clarence E. Stump, Brook- 
lyn, City Government, New York; 
William A. Baines, Bridgeport, Ct., 
superintendent fire telegraph; Louis 
W. Miller, Rochester, superintendent 
police and fire telegraph; Morris W. 








Mead, Pittsburgh, superintendent 
bureau of electricity; H. C. Bundy, 
Watertown, superintendent fire-alarm; 
William Brophy, Boston, Mass., in- 
spector of wires; Frederick Pearce, 
New York; Lema Lemon, Baltimore, 
superintendent fire telegraph, and 
wife; Adam Bosch, Newark, N. J., 
superintendent fire-alarm system, wife 
and daughter; Frank M. Ferrin, 
Boston, Mass.; W. H. Thompson, 
Richmond, Va., superintendent fire 
telegraph company; George T. Man- 
son, New York, Okonite company; 
J. W. Ogden, wife and daughter; T. 
J. Harper, Atlanta, Ga., city elec- 
trician; William Exall, Newark, N. 
J., captain hook and ladder company, 
Newark fire department; George F. 
Macdonald, Ottawa, superintendent 
fire-alarm; William Crane, Erie, 
Pa., city electrician; 8S. L. Wheeler, 
Springfield, Mass., city electrician; 
A. C. Mackenzie, Elmira College; 
E. J. Fenlon, National Conduit and 
Cable Company, New York; G. L. 





Fuse BLocK AND LIGHTNING ARRESTER. 


Wiley, New York, Standard Under- 
ground Cable 
Ellett, Elmira. 
ee 
A New Combined Fuse Block and 
Lightning Arrester. 





The telephone department of the 
Electric Appliance Company, Chicago, 
has just put upon the market a com- 
bined fuse block and lightning arrester. 
It is an article of merit and merits the 
attention of telephone exchange man- 
agers. It is four and one-fourth inches 
long by one and one-half inches wide. 
The illustration herewith gives a very 
fair idea of its appearance. Protec- 
tion is secured from burn-outs from 
crosses caused by trolley and electric 
light lines breaking and falling across 
the telephone wires. It is a positive 
lightning arrester and is practically 
indestructible. It requires no atten- 
tion. 

The effect of a lightning discharge 
across the carbon blocks is that of 
producing a small amount of carbon 
dust; this can easily be removed by 
pulling out the carbon blocks and 
blowing out the dust, then replacing 
them, and the arrester is in working 
order again. 


Company; W. Y. 
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The fuse end of the arrester should 
always be connected to the wires run- 
ning to the instrument to be pro- 
tected, and the carbon arrester end 
directly to the line wires. 

The lightning arrester, part of this 
block, is constructed with two carbon 
blocks with perforated mica separat- 
ing them. One block rests on the 
ground plate and the other is con- 
nected directly on the line, the idea 
being to produce an arrester on the 
air-gap principle. 

The perforations in the mica sepa- 
rator produce this result when the 
carbon blocks are placed in their 
proper position on the arrester. 

The fuse portion of the arrester can 
be furnished with either the Postal or 
Western Union type terminals, an 
ordinary two-inch copper or foil term- 
inal fuse being used. The base is 


made of porcelain. 
fall 


INDUSTRIAL NOTES. 

Stanley & Patterson, the electrical 
supply house, New York, are putting 
into their telephones a transmitter 
using the diamond-grain carbon, 
which is especially imported and pre- 
pared for the purpose. The process 
through which it is put is a secret one 
and has not been duplicated by other 
manufacturers. The result attained 
is in giving the carbon a very fine 
resistance, which is necessary for the 
best transmitter. 


The Erickson Telephone Com- 
pany, 20 Warren street, New York, 
have just issued a catalogue of the 
Swedish telephones, for which they 
are American agents. The Erickson 
telephones have been in use since 
1873, but only within a few years 
have they been known in this country. 
Since their introduction, however, 
they have met with an excellent re- 
ception. In addition to the appa- 
ratus of the foreign make, the com- 
pany produce a complete line of tele- 
phones and equipments for long and 
short-distance work and_ interior 
service. 

The Central Electric Company, 
of Chicago, who are acting as western 
distributors for the various types of 
Samson batteries, report a large and 
continuously increasing use of this 
product. The Samson battery has 
attained an enviable reputation as a 
product for use under conditions re- 
uiring the most exacting service. 
There has been quite recently intro- 
duced the new Samson semi-dry bat- 
tery, which has become very popular 
by reason of its desirable features. 
This battery has extra heavy zincs 
and large carbons contained in a por- 
celain jar and sealed. Its ampere 
output is very large, and as it is port- 
able, it is adapted for use under con- 
ditions where the former type of open 
batteries could not be used. The 
Central Electric Company are carry- 
ing large stocks of all Samson types 
and are prepared to make immediate 
shipment on all orders. 
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ROENTGEN-LIGHT NOTES. 





BY WILLIAM ROLLINS. 





NO. XXXIV—ON THE FALLACY OF 
USING THE EQUIVALENT AIR 


SPARK AS A MEASURE OF THE 
DEGREE OF VACUUM IN A ROENT- 
GEN-LIGHT TUBE, 





In the writings of men interested 
in yacuum tubes it is not unusual to 
find the degree of vacuum in a Roent- 
gen - light tube measured by the 


ALUMINUM CELL: 











PLATINUM TARGET: ALUMINUM WINDOW, 


16. 82.—‘‘ ROENTGEN-LiGHT NOTES.” 


equivalent spark in air. That other 
da‘a should accompany this statement 
is shown by the following experiments. 
lf we keep the temperature of the 
witer at 30 degrees centigrade, in a 
tuie like that shown in Figure 30, 
Note XXX, and pump the vacuum 
until the resistance is equal to nine 
inches of air, when the tube is excited 
on a large static machine, we shall 
find, on exciting it with a Lawrence 
and Norton coil and a 20-microfarad 
condenser, that the equivalent spark 
in air is much less, usually about 
three inches. If we now excite the 
tube on an alternating-current dy- 
nimo, the length of the equivalent 
spark in air will be still less. Even 
with different types of induction coils, 
the equivalent air spark varies, de- 
pending on the mode of winding. As 
extended description of experiments 
is out of place in these short notes, I 
siy briefly that at the degree of ex- 
haustion required to produce Roent- 
gen light, the resistance of the tube, 
as measured by the equivalent spark 
in air, is inversely as the voltage; 
that the lower the voltage, the higher 
the vacuum must be to produce an 
equal amount of Roentgen light. 


NoTE XXXV—COVERING THE TARGET 
WITH ALUMINUM. 

[f we examine a Roentgen-light 
tube having an aluminum cathode 
and a platinum anode we shall find, 
alter it has been used a considerable 
time, that the deposit on the walls is 
o! two colors. There is a more gen- 
erally diffused purple deposit from 
the cathode and a less generally dif- 
fused brown deposit from the plat- 
inum. Fortunately, the latter deposit 
is less in front of the target, otherwise 
the amount of Roentgen light yielded 
by the tube would be more rapidly 
reduced than it is by use. As the 
deposit does somewhat diminish the 
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efficiency of the tube I tried covering 
the target with a thin layer of alum- 
inum. Such a farget is shown in 
Fig. 32. Fig. 33 shows the same 
idea applied to a cooled target. I 
hoped that the platinum would act 
like the silver coating at the back of 
a glass mirror and prevent the loss by 


NOTE XXXVI—DIAPHRAGMS FOR 
ROENTGEN-LIGHT TUBES. 

So many experimenters, the writer 
among the number,* have invented 
_the diaphragm for sharpening the 
‘shadows cast by objects in the path 
of Roentgen light that it is a matter 
of some difficulty to determine to 





Fie. 


transmission which was supposed to 
take place when aluminum was used 
as a target. I first tried this experi- 
ment two years ago and do not now 
attribute much practical importance 
to this form of target, believing that 


33. 


whom the credit belongs. Very 
probably it belongs to Roentgen, as 
almost everything appears to do ex- 
cept Trowbridge’s discovery that un- 
der a sufficiently high voltage every 
part of a continuous metallic con- 








Scace, One Sixth. 
Fie. 34. 


the inefficiency of aluminum is not 
so much due to its transparency to 
Roentgen light as to the fact which 
this experiment pointed out—that the 
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Fig. 36. 























individual particles of the cathode 
discharge are not raised to so high a 
temperature by the same voltage 
when they strike an aluminum target 
as when they strike one of platinum 
or some: allied metal, because the 
shock of impact being less sudden, 
heat is developed during a longer 
time and therefore never attains the 
maximum. 





ductor gives off Roentgen light. 
However, the first mention I have 
found is an article by Leeds and 
Stokes in the Western Electrician for 
March 14, 1896. Considering the 
value of diaphragms it is remarkable 
that within a little over two years of 
their discovery they should have prac- 
tically gone out of use. As we in- 
crease the power of our generators 
it becomes more important to employ 
them because, as stated in Note 
XVII, a powerfully excited tube gives 
Roentgen light over a large surface 
beside the radiant area on the tar- 
get. 

Diaphragms have always been 
made of metal, but this is objection- 
able, because a conductor placed be- 
tween the terminals of a tube reduces 
the length of the air-column and 


* International Dental Journal, August, 1896. 
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consequently the available spark 
length, besides increasing the danger 
of puncturing the tube. To overcome 
these difficulties I use glass half an 
inch thick. The arrangement is shown 
in Fig. 34. It is a wood box to hold 
the tube, and a frame for the glass 
plate G P, which is one foot square 
with a three-inch hole in the center. 
Covering the hole is another circular 
glass plate D P, with a smaller hole 
in the center. The latter plate can 
be removed and one with a different 
size hole substituted. The plates are 
held in contact by the screws SS on 
the ends of the two arms AA. As 
stated in my first article on this sub- 
ject, this is simply the principle of 
Zentmayer’s microscope stage applied 
to another purpose. It enables the 
experimenter to easily bring the open- 
ing in the diaphragm in proper rela- 
tion to the radiant area on the target. 
The use of glass instead of metal oc- 
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Fic. 35. 























Fie. 37. 


curred to me from seeing Dr. Will- 
iams’s glass screen, which he keeps 
between the tube and his legs when 
examining patients. Figs. 34 and 35 
show the tube-holder in position for 
examining a patient in a vertical posi- 
tion, Figs. 36 and 37 its positions 
above or below the patient when he 
is lying down. The whole holder 
has a vertical range of six feet 
by means of the arm H A partly 
shown. 


NOTE XXXVII—COOLING THE TARGET 
WITH METAL VANES. 


Instead of using water to cool the 
target when we use moderate amper- 
age, it is sufficient to put a copper 
stem into the hollow platinum target 
and expand the end into four vanes, 
as shown in perspective and section in 
Fig. 37. 
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Honors for ir. Thomas B. Doolittle. 


The Committee on Science and the 
Arts, of the Franklin Institute of 
Philadelphia, have awarded to Mr. 
Thomas B. Doolittle, the well known 
telephone pioneer, the Edward Long- 
streth medal of merit for his work in 
the introduction of hard-drawn cop- 
per wire. The following is the report 
of the committee adopted June 1, 
1898, and is an honor that we think 
is well deserved and appropriately be- 
stowed, although coming to him more 
than 20 years after his ideas had been 
put into practical use : 

‘Hard-drawn copper wire—Thomas 
B. Doolittle, Branford, Ct. 

Abstract—The report refers to the 
fact that Mr. Doolittle, in the year 
1877, suggested the use of hard- 
drawn copper wire for telephone and 
telegraph uses, and in the same year, 
at the works of the Ansonia Brass 
and Copper Company, Ansonia, Ct., 
succeeded, after many experiments, in 
producing about 500 pounds of this 
material, which was employed on a 
telephone line connecting these works. 

This method consists in using 
drawing-plates containing a larger 
number of holes than the ordinary 
plates used in copper wire drawing, 
and increasing the number of passes 
for a given reduction of area. By 
this means it is possible to draw 
copper wire from the beginning to 
the end of the operation without any 
annealing, and at the same time to 
avoid the crystallizing of the metal. 
The wire thus produced is sufficiently 
flexible to permit of the formation of 
standard telegraph wire joints with- 
out breaking or cracking. 

The hard-drawn copper wire made 
by the Doolittle method has its tensile 
strength doubled and its elongation 
reduced to about one per cent, while 
its electrical conductivity is not ma- 
terially impaired. 

The report dwells upon the great 
utility of such hard-drawn copper wire 
for aerial conductors on account of its 
high conductivity and great tensile 
strength and reliability in prolonged 
service, which were amply demon- 
strated by Mr. Doolittle in his efforts 
to secure its adoption by the electric 
line builders, and it was due entirely 
to his persistent endeavors that hard- 
drawn copper wire was at length 
adopted for telegraph and long-dis- 
tance telephone purposes. 

Hard-drawn copper wire has now 
become a staple article of manufac- 
ture, not less than 80,000,000 pounds 
having been produced in the United 
States alone, in 1896. It is now fre- 
quently employed for all kinds of 
electric conductors, and especially for 
long-distance telephone lines, the suc- 
cessful operation of which, the com- 
mittee of investigation admits, is in 
large measure due to its introduction. 

The report concludes that Mr. Doo- 


little is entitled to recognition : 

1. For having been the first to recognize the 
value of hard-drawn copper wire, and for having, 
by his persistent endeavors, in the face of adverse 
conditions, succeeded in establishing its use for 
electric conducting wires, and 

2. For his long continued experiments and labor 
in overcoming the many difficulties encountered in 
producing, on the commercial scale, a hard-drawn 
copper wire suitable for electric conducting wires. 
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The Reason for the Cost of Long- 
Distance Telephoning. 
[From the Boston Herald.} 

An authority on such matters, pre- 
sumably, tells us that some impatient 
criticism of long-distance telephone 
rates might be saved if the public 
understood better the basis on which 
such charges are made. The corre- 
spondent by telephone must have all 
the line when he requires it, and 
practically the entire earnings of the 
long-distance line must be within the 
hours when business men are at their 
offices. The capacity of a long-dis- 
tance line is confined to an average of 
six conversations an hour, so that the 
rate must be sufficient to yield during 
a limited time an adequate return 
upon the investment and expense. 
Telephone rates, therefore, are based 
on mileage, and the time the line is 
occupied in arranging the connection, 
in conversation, and in disconnecting. 
Many people are unable to under- 
stand the cause of the difference of 
the rates for telegraph and telephone 


service. This difference is easily ex- 
plained. The telegraph employs a 


single wire conductor, and by the 
quadruplex system this wire is made 
to serve the purpose of four wires. 
The long-distance telephone service 
requires two copper wires for each 
circuit, which, together, weigh nearly 
double what the single iron wire does, 
and costs over five times as much per 
pound. ‘The general construction 
and equipment of the long-distance 
telephone service is also far more ex- 
pensive than that of the telegraph. 
Furthermore, an ordinary 10-word 
telegram may be transmitted in a 
minute, and four messages can be 
going over the same wire at the same 
time. Each completed conversation 
over the long-distance telephone occu- 
pies two wires for 10 minutes, which 
brings the comparison to two wires 
for 10 minutes, as against one-fourth 
of one wire for one minute. Another 
essential difference in the two systems 
is that the sender of a telegram writes 
out his message, and goes about his 
business, and the operator forwards 
it when convenient, thus keeping the 
telegraph lines fully employed at all 
hours, whereas the telephone must 
necessarily be inactive for the greater 
part of the 24 hours. 
isieaians 

The New England Telephone Com- 
pany have been changing their ‘‘ trunk 
lines ” running out of Burlington, Vt., 
and have run a new line out of the 
city from the eastern side, thus avoid- 
ing all other lines, striking the main 
line near Essex Junction. There will 
be room for 30 wires on the poles, 12 
of which are to be strung now. 





Electric Power in London. 


We are informed by the City of 
London Electric Lighting Company 
that they are about to introduce a 
continuous-current system of supply 
for motive power in the city. This 
entails new mains, but we under- 
stand that these will be ready in 
about three months. The maximum 
rate of charge will be 3d. per Board 
of Trade unit, which is equivalent to 
24d. per electrical horse-power per 
hour, but by the word maximum we 
hope a reduction for quantities is to 
be inferred. Such a reduction will, we 
think, offer an inducement for the 
adoption of such means of driving 
machinery in place of other mechan- 
ical power, such as steam and gas, as 
are objectionable in the heart of a 
city. 

The company is asking for prom- 
ises to take power in order that the 
demand may be gauged, and the 
details of probable demand in brake 
horse-power and lengths of running 
will not be held to commit the con- 
sumer to take the power eventually. 
Motors may be hired from the com- 
pany if desired. 

It seems wonderful that the com- 
pany should have passed over the 
multiphase system in favor of contin- 
uous currents when putting down 
new mains for power purposes. The 
difficulties of supply are less and the 
speed regulation obtained much less 
dependent on the voltage of supply 
when the three-phase currents are 
used. We do not doubt but that the 
engineers of the company have con- 
sidered the point, but wonder what 
finally induced them to put down a 
direct-current plant. That in some 
areas the lights may also be supplied 


at times from the plant is the only 

suggestion we can make, but surely 

the pressure of the power mains will 

be too high to allow of this being 

done.—London Electrical Engineer. 
science UMN cia 


Telephones in Cape Colony. 


Consul General Stowe writes from 
Cape Town, April 25, 1898: 

The telephone service of Cape 
Colony is under the control of the 
Colonial Government. On April 9, 
1898, there were 1,535 instruments 
in use, and the revenue for 1897 
amounted to $66,137.22. There are 
869 miles of wire and 780 subscribers. 
Seven exchanges in the colony work 
on the single-wire system, but ar- 
rangements are now being made to 
have all lines duplicated, and in future 
no exchange will be established ex- 
cept on the metallic-circuit system. 

In the course of the next few 
months the underground cable sys- 
tem in Cape Town will be completed 
and exchanges established in the 
suburbs. 
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ELECTRIC RAILWAY NOTES. 


The Knoxville, T'enn., Belt Line 
Railroad, encircling that city, has 
been sold to the Southern Railway 
for $9,000. 


The Delaware, Ohio, Electric Street 
Railway has been sold to B. W. Brown 
and others, of that city, for $13,525, 
The road cost originally $80,000. 


The Ottawa, Canada, Street Rail- 
way Company is reported to have 
purchased the Ottawa & Gatineau 
Valley Railway, which is to be con- 
verted into an electric road. 


A Maine syndicate, represented hy 
W. B. McKinley, of Chicago, has 
bought the electric street railway sys- 
tem, of Quincy, IIl., for $220,000. 
The same syndicate controls strect 
car systems and light plants in Joliet. 
Bay City, Champagne, Springfield, 
Ohio; Trenton, Mo., and other cities. 
The syndicate will spend $100,000 for 
extensions and rolling stock. 


The quarterly report of the Herki- 
mer, Ilion & Frankfort, N. Y., Electric 
Railway Company for the quarter 
ended July 30 shows : 


1898. 1897, 
Grogs CarningSs......ccccsccesceses $9,816 $9,753 
Operating expenses........+.eee0s 4,627 5,019 
Net earnings . ..... see. . 5,189 4,734 
Fixed charges.........cscccseseecs 2,052 2,542 
NOt INCOMING 5.0600 ccnesecdvcceccces 3.157 2,282 


The general balance sheet shows 
assets of $345,958, including $343,- 
917 for cost of road and equipment, 
and $1,392 cash on hand. The liabili- 
ties include $150,000 capital stock, 
$150,000 funded debt and $15,222 
profit and loss (surplus). 


At a special meeting of the board 
of directors of the Laconia & Lake- 
port, N.Y., Street Railway Company, 
the following new board of directors 
was elected: Harry L. Pierce, Chas. 
T.. Foster, of Leominster, Mass.; Geo. 
H. Cooke, of Athol, Mass.; Samuel Bb. 
Smith, Albert G. Folsom, Edmund 
Little, of Laconia, and Alpha J. 
Pillsbury, of Tilton. Messrs. Pierce, 
Foster and Cooke were elected to fill 
vacancies created by the resignation 
of Charles F. Stone, Samuel C. 
Clarke and Edwin C. Lewis. The 
board subsequently organized by the 
election of Harry L. Pierce, presi- 
dent; Charles T. Foster, treasurer, 
and Edmund Little, clerk, Mr. Little 
having tendered his resignation a: 
treasurer of the old corporation. 
Lewis S. Pierce, of Leominster, Mass., 
was elected superintendent, to suc- 
ceed Nathan H. Dunbar, the present 


incumbent, and will assume the 
duties of superintendent Septem- 
ber 1. 
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Concentration of Power by Electric 
Transmission. 

One of the most forcible of the ad- 
vantages of electrical transmission of 
power is that this method often makes 
it possible to combine two or more 
steam) plants into one, greatly dimin- 
ishing the cost of labor and supplies. 
Such an advantage ay »eals especially 
to the mill owner, who may operate 
shafting in several buildings and de- 
partments by separate sources of 
power. A conspicuous example of 
this wasteful arrangement is in the 
works of one of the largest locomo- 
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single steam plant of two-thirds their 
united capacity. 

So large a saving in coal and labor 
as was expected from this arrange- 
ment induced Lieutenant Garrett to 
engage the services of Mr. T. W. 
Sprague, of Boston, Mass., to inves- 
tigate jointly with him the various 
systems of transmission. The parties 
interested inspected personally a num- 
ber of the principal polyphase plants 
among the New England mills, and 
finally selected the Westinghouse 
three-phase system,3,600 alternations, 
as best adapted to the work of the 

















Fig. 1.—‘‘CONCENTRATION OF PoWER BY ELECTRIC TRANSMISSION’ — WESTINGHOUSE 
GENERATOR, 150 K.-W. 


tive shops of the country, where part 
of the plant is operated by water- 
power, part by steam-power and part 
by compressed air, the latter neces- 
situting an extra engine and com- 
pressor. 

Wlectric transmission, and notably 
the polyphase system, as developed by 


the Westinghouse company, has made 
it possible to centralize the power in 
such shops. When Lieut. I. G. 
Garrett took charge of the affairs of 
the Atlas Tack Company, of Taunton, 
Miss., as manager, he instituted a 
thorough investigation as to the 


power required for the various classes 
of tack-making machinery under 
normal conditions. The mills of this 
company at Taunton are three in 
number, located from 800 to 1,200 
fect apart, and were, until recently, 
operated by three separate steam 
plants, with the accompanying waste- 
fulness incident to small units. It 
was found that owing to variations in 
the amount of power required from 
day to day for the different classes of 
work the duty of the three steam 
plants could be easily performed by a 


eo = & 


‘ 


Atlas Tack Company. ‘This system, 
in connection with the Tesla ‘‘type 
(” motors, made by the Westinghouse 
Electricand Manufacturing Company, 
has attained marked success in every 
instance in which a plant has adopted 
it, and the alternate-current motor, 
though developed later than the 
dircct-current motor, has been favor- 
ably received in all such installations. 

The Atlas Tack Company are to 
usc a 150-kilowatt Westinghouse gen- 
erator, shown in Fig. 1, which will 
operate nine Tesla induction motors 
of the above type, shown in Fig. 2, 
ranging from three to 50 horse-power 
in the various mills. The gas light- 
ing system of the mills will be re- 
placed by about 1,000 incandescent 
lights. 

The company instituting these 
changes is one of the most progressive 
of manufacturing concerns, employ- 
ing over 500 men, and making some 
10,000 brands of tacks, rivets, etc. 
Considerably over 50 per cent of all 
the tacks and rivets made in the 
United States are produced at their 
shops, and their electrical equipment 


will be watched with interest, and, no 
doubt, imitated by many other con- 
cerns of the kind. 

The adaptability of the ‘‘ type C” 
motor, as made by the Westinghouse 
company. to so many varied fields of 
usefulness has surprised many who 
have possibly been prejudiced against 
the alternating-current motor, by its 
late appearance on the market, as 
contrasted with the direct-current 
motor; bul the cause of their sur- 
prise constitutes one of the strongest 
proofs of the reliability of this product. 

onesvculiies 

It is reported that the Hudson 
County Electric Light Company, 
which has been operated for several 
years by the General Electric Com- 
pany, had passed into the hands of a 
local syndicate represented by Edward 
F. C. Young, Bernard M. Shanley 
and Miles Tierney, who are connected 
with the North Jersey and Con- 
solidated Traction companies aid 
the North Hudson County Railway 
Company. Mr. A. M. Young, of 
Waterbury, Ct., negotiated the pur- 
chase. 
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ELECTRIC LIGHT FLASHES. 

The Portchester, N. Y.. Electric 
Light Company, recently organized, 
has elected the following officers: 
William E. Ward, president; Addison 
Johnston, vice-president; William L. 
Ward, treasurer, and Walter Comly, 
secretary. ‘The capital stock of the 
company is $50,000, and plans are 
being prepared to erect a plant as 
soon as possible. 


At the annual meeting of the 
Amesbury. Mass.. Electric Light, 


Heat and Power Company the follow- 
ing directors were elected: Dr. B. 
H. Young, Dr. J. A. Douglass, Jas. 
Bakie, Ezra C. Morrill, Chas. Goss, 
Amesbury; Dr. J. F. Spaulding, 
Salisbury, and Harrison Rowe, Ken- 
sington. Dr. B. H. Young was re- 
elected treasurer. 

At a meeting of the stockholders 
of the Quincy, Mass., Electric Light 
and Power Company the following 
officers were elected: Secretary, Walter 
M. Packard; treasurer, Henry M. 
Faxon; directors, Walter M. Packard, 
Henry M. Faxon, John R. Graham, 
Henry Hardwick, John Cashman, 
Thomas Feno. William G. A. Pattee 
was elected president. 














Fie. 2.—Tae Testa INDUCTION Moror. 


The Geddes & Seerie Stone Com- 
pany, of Colorado, has filed a $12,000 
damage suit against the Pioneer 
Electric Power Company and the 
Union Light and Power Company in 
the United States Circuit Court. 
The damages are alleged to have been 
sustained through the failure of the 
Pioneer company to perform its part 
of a contract entered into between 
the parties for the construction of a 
wall across Odgen canyon. 


' Knowles. 


At the annual meeting of the New 
Bedford, Mass., Gas and Edison Light 
Company the following officers were 
elected for the ensuing year: Direct- 
ors, Gilbert Allen, Horace G. How- 
land, David B. Kempton, ‘Thomas I. 
John P. Knowies, Jr., 
Charles H. Lawton, John W. Macom- 
ber, Charles R. Price, George R. 
Stetson, Frederic Taber, Andrew G. 
Pierce, Oliver Prescott, Jr., John S. 
Perry; treasurer and clerk, Charles 
R. Price. 
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New Telephone and Telegraph 
Companies. 





Denver, Coto. — The Albuquer- 
que-Bland Telegraph and 'Teiephene 
Company has been incorporated. ‘The 
incorporators are William F. Powers, 
of Albuquerque, N. M. ; Belvidere 
Brooks, of Denver ; John J. Dickey, 
of Omaha, and Anthony L. Conrad, 
of Trinidad, Colo. 

KANKAKEE, ILL.— Colonel Snow 
and Dr. Patrick, of Chicago, have 
purchased the controlling stock of 
the Livingstone County ‘Telephone 
Company, and will consolidate it with 
the Eastern Illinois. 


Toronto, Ont. — The Canadian 
Pacific Telegraph Company, having 
completed their new copper wire be- 
tween Ontario and the Pacific coast, 
are now able to give better facilities, 
and consequently have reduced their 
rates 20 per cent from Ontario points 


to a number of oftices in British 
Columbia. 
Penn Yan, Pa.—The New York 


& Pennsylvania Telephone Company 
is rebuilding its line from Hammonds- 
port to Gibson. ‘The metallic circuit 
will be used and the line built straight 
along Lake Keuka through to Gib- 
son with branches running to Pul- 
teney and South Pulteney. 


Riptey, N. Y.—The Ripley Tele- 
phone Company has been incorpo- 
rated, to construct and maintain lines 
inand about Ripley; capital, $12,000. 
The directors are S. Fred Nixon, 
Vernon A. Kent, Otis L. Ingalls, 
Clayton J. Bannister, of Westtield; 
Fred N. Randall and J. Watson Bur- 
rows, of Ripley, and George H. Frost, 
of Buffalo. 


SHIPPENBURG, Pa.—An effort is 
being made to organize a_ telephone 
company in this county. Among the 
interested parties are M. F. Thomp- 
son and Walter Stuart, Carlisle; J. 
L. Shelly, Mechanicsburg; W. B. 
Oyler, Newville, and R. W. Hocker- 
smith, Shippenburg. It will be called 
the Southern Pennsylvania Telephone 
Company, and will operate lines of 
telephone and telegraph in Cumber- 
land and adjoining counties. 


CARLISLE, PA.—A new telephone 
company is being organized at this 
place, to be known as the Southern 
Telephone Company. The incorpo- 
rators have made application for a 
charter and will operate lines of tele- 
phone and telegraph in Cumberland, 
Adams and Dauphin counties. 


QUAKER City. O10 —Quaker City 
Telephone Company has been in- 
corporated, to build and operate a 
telephone line in the city and between 
neighboring towns. 


CoLumbia, S. C.—I. L. Withers, 
W. WD. Melton and others are en- 
deavoring to form a company to estab- 
lish and operate a telephone system. 


SparRTANSBURG, 8S. C.—-The Citi- 


zens’ ‘l'elephone Company has been 
incorporated, with a capital stock of 
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$8,000, for the purpose of building 
and equipping a telephone exchange. 





Electric Light and Power. 


Morristown, N.J.—aniel Burns, 
of this place, has been awarded the 
contract for erecting the large addi- 
tion to the electric light station, to 
cost $4,500. The Council will also 
purchase a new dynamo and switch- 
board. The improvements in the 
station and the new engines, wells, 
dynamo and switchboard will cost 
over $30,000. 


WasuineTon, D. C.—The contract 
for furnishing electric lights in Lafa- 
yette, Franklin, Judiciary and Lincoln 
parks has been awarded to the Poto- 
mac Electric Power Company. 

Fort Wayne, Inp.—The Fort 
Wayne Electric Corporation has se- 
cured the contract for replacing the 
plant of the Port'and, Ind., lighting 
company. 

Live Oak, Fta.—The Mayor may 
be addressed concerning contemplated 
erection of electric light plant. 


Mason, TEx. —The Mason Electric 
Light Company has been incorporated, 
to furnish electric lights for private 
and public purposes’in the town of 
Mason ; capital stock, $5,500. 


SEATTLE, W ASH.—The Snoqualamie 
Falls Power Company will erect an 
electric light plant, which will supply 
Seattle and Tacoma with electric 
lights and power. 

Mattoon, Itt. — The Mattoon 
Heat, Light and Power Company has 
been incorporated by CE. Wilson, 
Louis Katz, J. F. Marks, Allan 
McFall, J. A. Montague and others ; 
capital stock, $52,000. 





New Electric Railways. 


Laconia, N. H.—The electric line 
from this place to The Wiers is con- 
tracted for and is to be completed by 
November 1. 


ELyRIA, On10 — The Toledo & 
Cleveland Electric Railway Company 
has been incorporated, with a capital 
stock of $500,L0v. ‘his means that 
the projected Sandusky—Lorain elec- 
tric line will be built this year. 


CHATTANOOGA, TENN.— The Chat- 
tanooga Rapid ‘Transit Company is 
rebuilding the old Belt railway tracks, 
preparatory to the operation of regu- 
lar trains to St. Elmo, Mountain 
Junction and Bowling Springs. The 
company, besides operating the Chick- 
amauga Park trains, is now running 
regular cars to all suburbs touched by 
the cars of the Chattanooga Electric 
Railway. 

ALBANY, N. Y.—A certificate has 
been filed by the Westchester Electric 
Railroad Company with the Secretary 
of State certifying its intention to 
extend its road in the city of Mount 
Vernon. Former Mayor Edward A. 
Maher, of this city, is now the presi- 
dent of the Westchester Electric 
Railroad. 


Houiy, Micu.—The Flint & Lans- 
ing Electric Road Company have 


asked franchises through several 


townships in Oakland County. 


STEUBENVILLE, OHIO—An electric 
railway route is being surveyed be- 
tween Steubenville and Mingo Junc- 
tion. It is expected if the line is 
built to extend it to Toronto, Ohio, 
and then to connect it with the Wells- 
ville & East Liverpool Street Raiiway. 


BELLEVILLE, ILL.—The Suburban 
Electric Railway have been granted 
permission for right of way by the 
Board of ‘Trustees of the village of 
Winstanley Park. 


Houston, 'TEx.—Ex-Mayor Frank 
P. Holland and William H. McGrath, 
of the Dallas Electric Company, are 
organizing a company to build a 
suburban electric railroad. 





Increase of Capital. 


TorRINGTON, Ct.—The Torring- 
ton Electric Light Company has 
voted to increase its capital stock 
from $24,000 to $50,000. 


CnuicaGco, Itt. — The Common- 
wealth Electric Company has certi- 
fied to an increase in capital stock 
from $500,000 to $5,000,000. 





New Incorporations. 


New York, N. Y.—The National 
Light and Power Company has been 
incorporated for the purpose of man- 
ufacturing necessary apparatus and 
solution for producing electric cur- 
rents; capital stock, $10,000, with 
the privilege of increasing the same 
to $5,000,000. Incorporators, Edward 
S Savage, Rahway, N. J.; M. D. 
Valentine, Woodbridge, N. J.; A. W. 
Sherman, of Brooklyn; Albert Burns, 
of “The *Bronx, "N.. Y.,. and) A. Lh. 
Sherer, of Manhattan, N. Y. 


PHOENIX, ArRIz.—The Black Can- 
yon Hydraulic and Electric Company 
has been incorporated; the incorpo- 
rators are all residents of New York; 
the incorporation is for $5,600,000. 


Toronto. ONT.—The Ontario Tel- 
ephone and Switchboard Construction 
Company, Limited, has been incor- 
porated, with a capital of $75,000. 
Incorporators, Messrs. Robert Fox, 
T. H. Smallman, F. B. Leys, T. H. 
Purden, RK. A. Bayly, John Labatt, 
Moses Masuret, John Milne, Dr. J. 
D. Wilson and J. R. Minhinnick, of 
London, and R. H. Evans and H. C. 
Walters, of Detroit. 


New York. N. Y.—The Edmond 
Electric Traction and Signal Com- 
pany has been incorporated, for the 
purpose of building, equipping and 
maintaining railways and signals and 
signal stations and furnishing electric 
heat, light and power; capital, $5,000,- 
000. Incorporators, 1). N. Maxon, G. 
E. Cruse, C. S. Jones, D. A. Davies 
and R. H. E. Starr, all of this p'ace. 


CLEVELAND, OunI0--Electric Ter- 
minal Company has been incorporated 
by H. A. Everett, C. W. Wason, E. 
W. Moore, B. Mahlerand W. F. Carr, 
to erect buildings for the use of tele- 
phone and electric street railway com- 
panies; capital stock, $3v0,000. 
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Interest in the Diesel [Motor at the 
Munich Exposition. 


A collective exhibition has been 
made at the Munich Exposition of 
the Diesel caloric motor by the A ugs- 
burg Machine Company, where the 
invention of Mr. Diesel was first built 
and tested in practical form; Messrs, 
Fred Krupp, in Essen; the Machinery 
Construction Company, of Nuvem- 
berg, and the well known Otto Gas 
Motor Manufacturing Company, of 
Deutz-Cologne—four of the most im- 
portant and powerful manufacturing 
firms in Germany, whose names form 
a sufficient guarantee of the indus‘ rial 
value of the new engine. The Diesel 
motors on exhibition are five in num- 
ber, and are described as follows: 

1. By the Augsburg Machinery 
Company: Single cylinder, 30-horse- 
power motor, for petroleum fuel; 
drives a rotary pump that lifts 1,00 
liters (398 gallons) of water per 
minute to a height of 60 meters 
(196.7 feet). 

2. By Fred Krupp, of Essen: 
Single-cylinder, 33-horse-power cn- 
gine, which drives a high-pressure 
centrifugal pump that draws up from 
the river Iser a stream of water tliat 
is projected through a two-inch nozzle 
at 45 degrees elevation to a distance 
of 230 feet into the river. 

3. By the Machinery Construction 
Company, of Nuremberg: A single- 
cylinder, 20 horse-power motor, which, 
at a speed of 180 revolutions jer 
minute, is ased for purposes of test 
and demonstration. 

4. By the same company as above: 
One double - cylindered, 40 - horse - 
power motor coupled directly to a 
Schiickert dynamo, and at 189 revolu- 
tions per minute generates current 
for lighting the pavilion and driving 
a fast rotary printing press and several 
machine tools which are installed in 
the same building. 

5. By the Otto Gas Motor Manu- 
facturing Company,of Deutz-Cologne: 
One single-cylinder motor of 20-horse 
power, which propels a Linde con- 
densing machine for the production 
of liquefied air. 

Besides the four firms above named 
and represented at the Munich Ex- 
position, three others—viz., the H. 
Paucksch Company, at Landsberg-on- 
the Warthe; L. A. Rudinger, of 
Augsburg, and the Diesel Motor 
Fabrik, a special establishment organ - 
ized at Augsburg for the purpose— 
are all now interested and engaged in 
the manufacture of Diesel motors for 
practical use. The invention, which 
was first publicly described at the 
meeting of the German Engineers’ 
Association hardly a year ago, has 
thus already entered upon its career 
of economic usefulness. 
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[Specially reported for this journal by E. S. 
Duvall, solicitor of patents, Loan and Trust Build. 
ing, Washington, D.C. Copies of any patent may 


be secured for 10 cents each.1 


ISSUED AUGUST 2, 1898. 
(C-mcluded.) 

608,246 Electrical signaling apparatus for 
trans: itting commands; Conrad Arldt, Ber- 
lin, Germany. 

608.249 Alternating current induction 
C. 8S. Bradley, Avon, N. Y.—An 


motor Y f 
alterniting-current motor provided with 
two independent field magnets wound to 


develop rotary magnetic fields and two 
ures of relatively high and low re- 


rma 
en e co-operating with said fields. 

618.258 Electric bond for railways; 
8. H. Harrington, New York, N, Y. 

608.269 Electric arc lamp; C. A. Pfluger, 
Chice 20, 

608.277 Armature for dynamo-electric 
machines; EH. Anderson, Schenectady, 
N. ¥.—An armature for dynamo-electric 
macliine, provided with two main paths for 
the eld flux, as distinguished from the 
several paths through the armature teeth, 
whici: have practically the same magnetic 
reluciance, but which with a given field 
exciistion work at different densities. 


605.281 Trolley; F. E. Case, Schenec- 
tady, N. Y. 


608.299 Commutator; W. B. Potter, 
Schenectady, N. Y. 

608,301 System of train control; E. W. 
Rice. Jr., Schenectady, N. Y.—The combi- 
nation with motor cars at different posi- 


f a train, a single conductor connect- 
aid cars, and a switch on one of tbe 


tions 


ing 4 
motor cars for coupling the motor equip- 
ments of the different cars in series or 
para!lel, 


608,302 System of train control; E. W. 
Rice, Jr., Schenectady, N. Y. 

608,307 Electrical distribution; C. P. 
Steinmetz, Schenectady, N. Y.—The method 
of obtaining three-phase currents, which 
consists in connecting in series three single- 
phase alternating generators, and deriving 
three-phase currents from mains taken 
from points between said generators. 

618,808 System of electrical distribution; 
C. P. Steinmetz, Schenectady, N. Y.—The 
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method of producing polyphase currents, 
which consists in generating single-phase 
current, driving by said single-phase cur- 
rent a plurality of alternating motors in 
| series, and maintaining by the mutual re- 


| tion between the electro-motive forces of 
the system. 

608,309 Regulating dynamo-electric ma- 
chines; C. P. Steinmetz, 
N. Y.—The method of adjusting the stable 
working range of dynamo-electric machines, 


| which consists in varying the reluctance of | 


the magnetic circuit by a definite amount 
and at a predetermined flux. 

608,319 Electro-mechanical lock; H. G. 
Carleton, New York, N. Y 

68,320 Electric combination lock; H. G. 
Carleton, New York, N. Y. 

608 321 Electric lock; E 
New York, N. Y. 

608,322 Combination mechanism for elec- 
tric locks; H. G. Carleton, New York, N.Y. 

608,333 Telegraphic transmitting and re- 
ceiving apparatus; B. Hoffmann, Paris, 
France. 


SITUATION WANTED— 


By young man, 21 years old (single); has 
had 7 years’ experience in different 
kinds of electrical work. Capable of 
taking charge cf a small telephone 
exchange. Al references. Address 


* ELECTRICIAN,” 
302 W. 69th Street, CHICAGO, ILL. 


MICHIGAN 
RESORTS. 


Mackinac Island, Petoskey, Bay 
View, Charlevoix, St. Clair Springs, 
Mt. Clemens, etc., are described and 
beautifully illustrated in a folder just 
issued by the Michigan Central, ‘““The 
Niagara Falls Route,” copy of which 
will be sent on application to W. H. 
Underwood. General Eastern Passen- 
ger Agent, Buffalo, N. Y. 


IRON ROOF 
FOR SALE. 


Width of building, 155 ft., out to out, 
divided into a center span 66 ft., witha 
wing on each side 43 {t., 6 in.; total length 
of the building, 350 ft. This building is 
designed with brick sides and gable walls, 
with iron roof trusses and iron supporting 
columns; origivally built for an iron foun- 
dry, but owing to the failure of the pur- 
chaser is now offered for sale at a bargain. 
Is admirably adapted for a foundry for 
light or heavy castings, mactine shop, car 
barn, or for any other general manufactur- 
ing purposes. We guarantee the iron work 


G. Carleton, 











used. 
Apply to 
THE BERLIN IRON BRIDGE COMPANY, 
EAST BERLIN, CONN. 





actions of the machines a polyphase rela- | 


as good as new, building never having bien | 


Recipe for Friendship. 


‘How do you manage to keep so 
| friendly with Mrs. ‘Tiff ?” asked Mrs. 
| 'Teeters of Miss Twitters. 
| ‘fT never use her telephone,” re- 
| plied the astute young lady.— Judge. 


Schenectady, | 


| Site suitable for Power-House 
or similar use to lease for long 
term of years. Ground 84x84, 


| within one block of BROADWAY, 


NEW YORK. Fronting on three 
streets, more ground adjoining 
could be acquired. Is high and 
dry, permitting basement thirty 
feet deep. Basement could also 
run under sidewalks of all three 
fronts. Apply to 


HAWLEY & HOOPS, 


271 Mulberry Street, New York. 


The Southern Pacific Co.'s 
Railroad and Steamship Lines 


| OFFER A VARIETY OF ROUTES AND THE MOST 


PERFECT EQUIPMENT 
= es 


PULLMAN SLEEPING AND DINING GARS 


TO ALL POINTS IN 


TEXAS, NEW AND OLD MEXICO, ARIZONA, 


CALIFORNIA, 


ORECON, AUSTRALIA, 
JAPAN, CHINA, 


HAWAIIAN ISLANDS, NEW ZEALAND. 


AGENCIES ALL OVER THE WORLD. 


SOUTHERN PACIFIC CO.’S SUNSET, OGDEN 
AND SHASTA ROUTES. 
OCCIDENTAL & ORIENTAL §, S. CO. ) San Francisco to 
PACIFIC MAIL S. 8. CO. - Japan, China 
OCEANIC 8. 8. CO. ) and Australia. 
\ New York to New Orleans. 
MORGAN } New Orleans to Texas. 
STEAMSHIP LINES ( » femme 
} “ Central America. 
HOUSTON & TEXAS CENTRAL R’Y., SAN ANTONIO AND 
ARANSAS PASS ‘R’Y CU., to Fishing and Hunting 
Grounds and all other points in Texas. 
MEXICAN INTERNATIONAL R. R. to Mexico City and other 
points in Mexico. 
‘or Freight or Passage Rates, or Free descriptive illus- 
trated pamphlets, maps and time-tables, apply to 
EDWIN HAWLEY, Asst. Gen’l Traffic Manager, 
L. H. NUTTING, East’n Passenger Agt., 
349 Broadway, or 1 Battery Place, Washington Building 





THE 
| | \ , | | 
has a locking device, making it impossible 
to open until full tension of spring is 
obtained; this prevents dragging and insures 
an absolutely instantaneous break. All 
parts interchangeable. Every switch guar- 


anteed free from defects of work or material. 
Ask for photograph and prices. 


R. C, DEMARY, 


133 ERIE COUNTY BANK BUILDING, 


BUFFALO, N. Y. 
MARYLAND ACENTS: 


COOKMAN ELECTRIC CO., Baltimore, Md. 


ff 








NEW YORK. 
TRADE-MARKS 


PATENTS ‘ers 


EDWARD S. DUVALL, 


Solicitor of Patents, 


Counsellor in Patent Causes. 


Some time connected with the late 
Benjamin Butterworth, before he retired 
from practice to assume the office of Com- 
missioner of Patents. 





Prompt attention given to all matters before the 
Patent Office.and applications for patents prepared 
here at Washington from sketches, photos, or 
models, in a manner to give highest satisfaction and 
with less expense than you will incur elsewhere. 
Write and convince yourself of this fact. As an 
attorney at Washington is indispensable you ~an 
save the expense of having two by communicating 
directly with me. 


LOAN AND TRUST BUILDING, 


WASHINCTON, D. C. 











Magnets 


| Telephone Induction Coils, Ringer and Bridge Bell Magnets, Drop Magnets, etc.,eto., also 
CAS LICHTING SPARK COILS, 


| 
|THE VARLEY DUPLEX MAGNET CO., 


138 Seventh Street, Jersey City, NJ. 








ACETIC POW 


| Automatic Motor-Driven Starter. 


Engineers and Contractors 


Desiring a thoroughly reliable Automatic Starting Appa- 
ratus for electric pumps, elevators and other intermittent work, 
can not do better than send for our catalogue of Motor-Driven 
Starters and Specialties. No dash-pots, shunt magnets or other 
delicate mechanism, yet automatic start and instantaneous 
release under all conditions. 


Automatic Switch Co., 


For New York Sa and New Jersey, D. 
For Mich., Wis., I 
For Louisiana, Vincent Gray, New Orleans. 


Baltimore, Md. 


. H. Darrin. Vanderbilt Bidg., N. Y. 
i., Ind., and Iowa, Harding & Hammer, ——w - 
Blidg., Chicago 





GAN I BECOME AN ELECTRICAL ENGINEER 


For our free book, entitled “Can I Become an Electrical Engineer?” address 


The Electrical Engineer Institute of Correspondence Instruction, 


CONDUCTED UNDER THE AUSPICES OF “THE ELECTRICAL ENGINEER.” 
120 Liberty Street, New York, U. S. A. 


Herman A, Strauss, E, E., General Manager. 
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A. C. Schoonmaker, 158 William 
street, New York, importer of mica 
for electrical uses, makes the follow- 
ing statement in a circular announce- 
ment: ‘To have the best and most 
satisfactory results you must use mica 
in its native condition, that is, in the 
solid sheet as it is mined, and it is 
only in this form I sell it to the 
trade. ‘he mica I sell comes direct 
from the original sources in India. 
It is selected stock of guaranteed 
purity, and no region in the world 
furnishes a better article for insulat- 
ing purposes.” 

The New England Sanitary Prod- 
uct Company are erecting at Old 
Harbor Point, Mass., near Boston, 
an absolutely fireproof building, 12v 
feet wide and about 130 feet long. The 
building is two stories high, and is of 
skeleton steel framework style, con- 
sisting of steel columns built in the 
walls, carrying heavy steel floor 
beams and girders, and clear span 
roof trusses which support the roof. 
The structural steel work in_ this 
plant was designed and is being 
furnished and erected by the Berlin 
Iron Bridge Company, of East Berlin, 
Ct. 

The Consolidated Safety Valve 
Company, !11 Liberty street. New 
York, have just gotten from the press 
an illustrated catalogue of the well 
known ‘“‘ Pop” safety valves. In ad- 
dition to the descriptions and illustra- 
tions. which will be of general interest 
to all steam users, several testimonial 
letters are reproduced from such 
prominent makers of water-tube boil- 
ers as the Babcock & Wilcox com 
pany, the Stirling company, the 
Abendroth & Root Manufacturing 
Company, the Heine Safety Boiler 
Company. <n interesting item men- 
tioned is that, ont of 3,737 “ Pop” 
safety valves put out by the Babcock 
& Wilcox company, not a single valve 
proved faulty. and that during the 
career of the company over 200,000 
valves of this type have been sold. 
The catalogue will be sent free on ap- 
plication. ee ee 
The Busy Factory of the Warren- 

Medbery Company. 

The new works of the Warren- 
Medbery Company, manufacturers of 
inductor alternators, Sandy Hill, N. 
Y., are now running to their utmost 
capacity, day and night. in order to 
fill the orders for their apparatus. 
Their business has increased over 100 
per cent within the last 60 days, the 
demand for inductor machines reach- 
ing far beyond their utmost expecta- 
tions. 

They have recently made a large 
addition to their works, and the new 
machinery is now being installed, 





when they hope soon to be able to 
meet all demands upon them for 
alternators. 

They are also manufacturing a full 
line of standard white marble switch- 
boards, and a full line of the “ Med- 
bery” and ‘‘ Standard” switches, so 
well and favorably known. 

The ‘*Medbery” insulation and 
overhead equipment for electric rail- 
ways is now being manufactured by 
this company, who are prepared to 








furnish this high grade material 
promptly. 
WANTED ~ 

A PACKARD 


PUMP. 


KIRMAYER & OELLING, 
Boston, Mass. 





J.C. WHITE & COMPANY, 
INCORPORATED. 
ENCINEERS, CONTRACTORS, 
29 BROADWAY, NEW YORK, N.Y. 
EQUITABLE BLOGC., BALTIMORE. 









to a better position, a better sal- 

ary, by securing a technical ed- 

@ acation. Our method leads 

to sure success. Complete 
urses in 


ELECTRICAL , 
ENGINEERING 


Steam, Mechanical or Civil , 
Engineering; Mathematics; ae ng Mining § 
Mechanical or Architectural Drawing ; Surveying; 
Plumbing; Architecture; Metal Pattern Dra 
ing; Prospecting; Book-Keeping; Shorthand; 
Engleh Branches 


TAUCHT BY MAIL 
a 
Month 




















Circular free. State subject you wish to study. 
Estah. 1891. 45,000 students and graduates, 
The lat nan th 4 


e Corresp 
Box, ¢, , Scranton, Pa. 











| INDEPENDENT TELEPHONE 
COMPANIES’ NOTICE. 


The recent decis’on in Pittsburg 
against the Bridging Telephones 
made by the Western Telephone 
Construction Company, of Chicago, 
has no bearing on the American 
Electric Telephone Company's 
Bridging Telephones; in fact, it 
leaves the American telephones 
about the only non-infringing mul- 
tiple system in existence. 


Moral: Do not rush into trouble 
Buy American apparatus. 


Chicago, Aug. |. 
AMERICAN ELECTRIC 
TELEPHONE CO. 


IS @ HAS BEEN MAKING 


ELEPHONES 


|\WBue- 20 YEARS, NOT CHEAP Bur 
jae SERVICEABLE AND FULLY GUARANTEED. 
y CIRCULARS FURNISHED. - 


IADVCT ELECTRIC © 
BALTIMORE. MD.,U. S.A. 
HARVARD UNIVERSITY. 


Lawrence Scientific School 
OFFERS COURSES IN 
Civil Engineering. Mechanical Engineering. 


Electrical Engineering. Mining and Metallurgy. 
Architecture. 


For Descriptive Pamphlet apply to 
M. CHAMBERLAIN, Secretary, 
N. S. SHALER, Dean. Cambridge, Mass. 


THE BRADY MAST-ARMS, 


T. H. BRADY, New Britain, Cona., 































Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 
other Specialties for Construction 
Work.—Catalogues and Prices fur- 


dshed laaté. 
on 











ELECTRIC MOTORS 


© 
ra \, 








AND GENERATORS 


BELTED and 
DIRECT-CONNECTED to 


AMERICAN-BALL ENGINES. 
AMERICAN ENGINE CO., 


48 RARITAN AVE., BOUND BROOK, N. J. 

















LEONARD F. REQUA, General [anager. 


RUBBER COVERED 
WIRES AND CABLES 


For Underground, Aerial and Submarine 
: use, “Safety” wires and cables have the in- 

dorsement of some of the largest users in the United States. 

Write for our booklet containing the experience of users. 


THE SAFETY INSULATED WIRE & CABLE CO., 
225 to 239 West 28th Street, New York. 


FOR EVERY SERVICE. 




















— 


paataatons 


AN ACTIVE CABLE FAC- 
TORY requires the services 
Of AN ENGINEER to assist 
the director, one who can 
independently superintend 
the construction and man- 
ufacture of fiber and rub- 
ber insulated cables. If 
his services prove satis- 
factory, an interest in the 
business may be given 
beside a good salary. 

Please send applica- 
tions to 


K. F, 4122, 
Rudolf Mosse, 
Cologne, 
Germany, 


pateaneatoas 





